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CANALS AND OTHER

INLAND WATERS.

By Witriam A. COUNTRYMAN.

The statistics in this section relate to transporta-
tion by all vessels, documented and undocumented, of
5 tons net register or over, on all canals except ship
canals, save that the Chicago Drainage and Ship canal

all rivers, canalized or other, tributary to the Great
Lakes, but not on any river tributary to the Missis-
sippi; on the Red River (of the North); and above
tidewater on all rivers tributary to the Atlantic and
Pacific oceans and the Gulf of Mexico.

is included; on all lakes except the Great Lakes; on

TapLe 1.—ALL VESSELS AND CRAFT: 1906.

[In addition to the eraft reported in this table there were (8 vessels, with a gross tonnage of 7,368 reported as idle in 1806.]

AGGREGATE. STEAM.! SAIL, UNRIGGED,
Canals and Canals and Canals and Canals and
other in- | All other other in- | All other : other in- | Allother otherin- | All other
Total. [land waters| inlond Total. {land waters] inland Total. [land waters| inland Total. |land waters; inland
of New waters. of New waters. of New waters. of New | waters,
York state. York state. Y ork state. York state.
Number of vessels. ... 2,140 1,648 402 337 151 186 14 13 21 1,78 1, 305
Gross tonnage........ 250, 491 209.152 50,330 21, 507 14,127 7, 380 518 495 23 237, 466 194, 530 42,936
Value of vessels....... $4, 586, 701 || 83,204,221 | 81,292,570 || 82, 225, 673 sl 390 512 8835,161 [ $16,800 $16, 000 $800 || 82,344,318 |t $1,887,709 | $456, 600
Gross income. . ....... 83,057,729 || $2,781, 604 $1,176,125 31, 065, 469 0 $539, 499 4,250 84,250 |.......... , 888,010 || $2,251,384 | $636, 626
Number of employess . 3, 731 2,4 1,259 1,153 11 ) 3 I 2,567 1,87,
}QV& Fifé s $1, 361, 030 3920, 260 $440, 770 3412, 134 $192, 238 $219, 896 $1,620 $1,620 |.oveennn.. $947,276 $726, 402 | $220,874
umber of pas:
carried . 1,877,889 835,052 | 1,042,837 1,871,769 . 828,082 | 1,042,837 |l .ol lir v e 6,120 6,120 |..........
Freight carried, in- }
cluding harhor work
(net tons)s.........} 8,844,055 | 2,712,481 | 1,232,174 261,315 105, 498 155,817 6,968 | 6,968 |..._._.... 3, 676,372 | 2,600,015 | 1,076,357

1 Includes all craft propelled by machinery.

2 A pleasure yacht.
3 Harhor work amounted to 227,800 tons, of which 1,500 tons were reported for steam vessels and 208,090 for unngged on cenuls and other inland waters of New

York state, and 18,300 tons for u:ungged vessels on all ather inland waters.

North), were reported by the management of the
canals, and not by the boat owners as in 1906. The
income and expenses also were those of the canal

In only a few particulars can the statistics for 1906
and 1889 be compared. At the earlier census sepa-
rate reports were made for transportation on canals

and canalized rivers and for transportation on Lake
Champlain; statistics for the Red River (of the North)
were shown separately among the statistics for rivers
of the Mississippi valley; statistics for freight traffic,
except on Lake Champlain and the Red River (of the

companies and not those of the boat owners; and no
returns of employees or wages for canals and canalized
rivers were given. The only comparison possible ‘is
with the number, tonnage, and valuation of canal
boats, and the average value and tonnage.

TasLe 2.—NUMBER, GROSS TONNAGE, AND VALUE OF VESSELS, BY CLASS: 1906 AND 1889.

Y ]
TOTAL. ! STEAM, SAIL. f UNRIGGED.
] — ;
] . - 1
1 Per cent | | | Per cent Per cent | Per cent
1906 | 1889 of || 1906 | 1880 of 1906 | 1889 | of || 1906 1889 | of
o mcrea.se ; ! imorease. increase. | increase.
! ! i
| ik !
Number of vessels.............. 2,140 6,575 i 167.5 l 337 l 163 106.7 , 14 25 | 144.0 1,789 6,387 172.4
Gross tonbage. .. ...cevcenaanon 259, 491 9986, 629 174.0 21,507 1 19,223 119 ¢ 518 | 1,925 173.1 | 237, 466 97-5 481 1757
Valus of vessela.......coiieeaen $4, 586,791 | 86,138,014 i 125,83 i §2,225,673 I 5790, 000 181. 7 816,800 t 336 800 154.3 ; 82,344,318 1 85,312, 114 155.9

1 Decrease.

In the statistics of transportation on Lake Cham-
plain for 1889 there are more details that could be
compared with those of 1906, if a separate showing of
the traffic on this lake were practicable for the later

census. The details for the Red River (of the North)
do not include the operations of 11 unrigged vessels;
for these, only tonnage and value are given.
The increase in boats operated by steam and the
(199)
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decrease in all other kinds represent the tendency in
transportation on inland waterways. The unrigged
boats decreased in number very materially, although
they still outnumbered the steam vessels. In value
the two classes were, as a whole, about the same in
1906; in tonnage, however, there was a wide differ-
ence in favor of the unrigged craft, which leads to the
conclusion that the increase in steam craft on inland
waters Is due to their use for towing, for excursions,
and as private yachts for pleasure. Since 1889 yachts
have been used not only on rivers and lakes, but also
on canals. The superintendent of public works of the
state of New York in his report on canals for the year
1905 states that “formal written navigation permits
were issued the past year to the owners of nearly one
thousand such pleasure craft.””* Many of these, how-
ever, probably had a net tonnage of less than 5, and
consequently were not enumerated for 1906.

Of the steam vessels, 84, with a gross tonnage of
7,280, were operated on canals.

The decrease in number of unrigged boats is very
largely due to the decrease of canal boats operating
on the canals of New York state. The superintendent
of public works, in his annual report on canals for the
year 1006, states that ‘“a total of ten million tons of
freight could have been carried on the canals but for
the single fact—a total inadequacy of seaworthy boats.
There has been a constant decrease in the number of
boats annually constructed during the past twelve
years, and during the past five years the number of
boats added to the equipment has not exceeded from
six to ten in any one year. On the other hand, the
older craft have been rapidly going out of commission.
A careful inspection of the boats navigating the canals
during the past season would have shown a very large
number of those in commission so dilapidated as not
to be accepted as risks by the marine insurance com-
panies.”’?* The freight carrying craft on all canals
in the state in 1905 did not exceed 600 in num-
ber.! Another reason for the decrease in the number

I Report on Canals of Superintendent of Public Works of the
State of New York, 1905, page 16.

?Ihid., 1906, page 6.

3Ibid,, 1905, page 16.
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of ¢anal boats is the abandonment since 1889 of sev-
eral towpath canals, thus lessening the demand.

Of the total number of vessels, 1,429, having a ton-
nage of 188,231, were undocumented. Of these, 191,
with a tonnage of 9,275, were operated by steam, and
4, with a tonnage of 25, by sail; while 1,234, with a
tonnage of 178,931, were unrigged craft.

In addition to the number of the vessels for which
statistics are shown in the statistical tables of this re-
port, 68 were reported as idle during the year.

TABLE 3.~ Idle vessels: 1906.

TOTAL. DOCUMENTED. ] UNDOCUMENTED.
{
CLASS. |
Number ! Gross [|Number| Gross | Number| Gross
of vessels.| tonnage. |lof vessels.| tonnage, iof vessels.| tonnage,
Totel....... 68 7,368 15 692 53 6,676
Steam,........... 18 651 10 31 8 340
3171 1 L5 R P, 1 10
Unrigged......... 49 6,707 S 381 44 6,320

Over four-fifths of the boats operated upon inland
waters were unrigged craft, mostly canal boats, and
their gross tonnage was more than nine-tenths of the
gross tonnage shown, although their value was-but a
little more than one-half of the value of all vessels.

TABLE 4.—Per cent that steam, sail, and unrigged vessels form of

total: 1906.

Steam. Sail, ] Unrigged.
Numbey of vesselS. ... vueiecnuncnsornsesssannan 15.7 0.7 83.8
[ERGEETR Ao 1aT: T 8.3 0.2 9.5
Valueof vessels. .....o.ou ool 48.5 0.4 511
Gross income, ......... 26.9 0.1 73.0
Number of employees 30.9 0.3 68.8
D7 4 S 30.3 0.1 69.6
Number of passengers carried N 9.7 oo 0.3
Freight carried, including harbor work(net tons) 6.6 0.2 93.2

Nearly three-fourths of the gross income and over
two-thirds of the employees and wages were reported
by these unrigged craft. Their passenger traffic was
small, the steam vessels reporting all but three-tenths
of 1 per cent of all passengers carried. Practically
all the freight was carried by the unrigged craft; the
sailing vessels had only two-tenths of 1 per cent of it
and the steam vessels only 6.6 per cent.

TapLe 5.—PER CENT THAT CANALS AND OTHER INLAND WATERS OF NEW YORK STATE, AND ALL OTHER INLAND
WATERS, FORM OF TOTAL, FOR ALL VESSELS AND FOR EACH CLASS: 1906.

AGGREGATE. STEAM, SAIL. i UNRIGGED.
! |
Canalsand Canalsand {Canalsand Canals and
other in- | All otber, other in- | All other|; otherin- | Allother| other in- | All other
land waters| inland [land waters, inland jjland waters; inland |land waters| inland
of New waters. of New waters. of New waters, of New waters.
York state. York state. York state. York state.
|
Number of vessels. .......cooeeitounnn e an e aa e eaaas 77.0 23.0 44.8 35.2 92.9 7.1 | 83.0 17.0
Gross tonnage. , . 80.6 10,4 65. 7 34.3 95. 6 4.4 81,9 18.1
Value of vessels. . 71.8 28.2 62, 5 37.5 95, 2 48 80. 5 19.5
{ross income. ... 70.3 29.7 49. 4 50. 6 00.0 |, .. 78.0 22.0
Number of employ 66. 3 33,7 51.2 48.8 00.0 729 71
Wages. ... .oooo 67.6 32,4 46.6 53. 4 00. 0 76.7 23.3
Numter of passengers carried 44.5 55.5 44.3 55,7 | 100. 0 oo
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For all but the operations of steam vessels the totals
for craft on inland waters of New York had a very
marked superiority over the totals for the eraft on all
other inland waters. Of the 2,140 vessels of all kinds
reported, 1,648, or 77 per cent, were operated on the
inland waters of New York. Of the different kinds,
New York state reported 44.8 per cent of the steam,
92.9 per cent of the sail, and 83 per cent of the un-
rigged.

Of steam vessels on the New York canals, 22, with a
gross tonnage of 1,552 and a value of $169,400, were
used for towing. Of those on the canals of all other
states, 5, with a gross tonnage of 140 and a value of
$22,700, were used for the like purpose. The chief in-
come of the New York steam vessels operating on
canals—$122,946, or 53.4 per cent of the total amount
reported by them—was from ‘“all other sources;"’ and
of this, all but $12,450 was reported by towboats.

The greatest income of steam craft on canals in all |

other states was from the transportation of freight.
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[ TABLE 6.—Stewn vrssels operating on ranals of New York state, and
of all other states: 1904,

Totsl, New York . All other

Stute. | states.

|

Number of vessels. ... ... 4 1
GrosstONIARe. ... ii 5,757 1, 523

Vadue of vessels. ... 0T 8311, GO0 sm..mo '

Gross income $230, URS ! $140,016
Freight. 02,325 a7, 066
Passenge . 814, %14 $5, K2
All athier sonree ! 3122, 946 $34,148
Number of employees . i 255 07
Wages, ... L §145,701 ¢ 89 541 } 53,760
Freight carried {net tons) . 14,522 1 5,534 | 103 958

K] {

Nearly the entire number of vessels operating on the
inland waters of the United States were used for com-
mereial purposes, and more than four-fifths were un-
rigged eraft. Except in value, all percentages shown

for the commercial vessels were even greater than the
; perecentage their number was of the whole.

TasLe 7,—ALL VESSELS AND CRAFT, BY OCCUPATION, AND PER CENT IN EACH GROUP: 1906,

I .
. VEBRELS. : TONNAGE. VALUE OF VESSELS. || GROSB INCOME. | EMPLOYEES. }\ WAGES.
(UCPATION: ‘N' be | Per ] Gross Per l Amount, | Per |\ ount. 1 j Number. ‘ Per g‘ Amount Per
Bmbel. . cent. tons. | cent. mount. | cent, | n } eent [ T (1 eant. J( 4 * | pent.
1 |
| i
TOLAl. . ene s 2,140 | 100.0 ;| 259,491 | 100.0 j| $4.586,701 | 100.0 | $3,957,729 J w000 373 I 1006 | $1,361,080 ) 100.0
Commereial vessels 2,039 95,3 257,308 | 09.21 4,076,269 BR.O || 3,934,632 | 9.4 359 ! 96.5 || 1,817,275 96. 8
Freight and passenger............ 170 7.9 16,803 6.5 1,283,087 280 11 713,020 | 180 [f 737 18.8 237,830 7.8
Ferryboars. ..o.coiieviruacannn. 5 0.2 307 0.1 86, 500 L9y 25,150 0.9 H 17 051 8,154 0.8
Tugs and other towing vessels_. . 78 35 2,733 L1 361, 484 7.9 |1 298,452 7.5 | 278 T.5( 124,015 9.1
Unrigged eraft. oo oureereneiiiniiianan 1,789 836 f 9L5 } 2,344,318 5.1 2,888,010, 730 [ 2,567 | OREB; 047,276 5. 6
Yaehts. .. ovnemitiit e 851 40 1,476 0.6 74,872 1 104 ) so| o | 10| 27| 31,891 %3
Allother. ..ot reeaan 18 07 706 0.3 5,650 0.8 22,457 0.8 : 32 f 0.9 11,864 09
| | |

1 Less than one-tenth of 1 per cent.

The few vessels reported besides those classified as
commercial, were yachts used for pleasure, and “all
other” kinds of vessels, which class was made up of
craft used for the inspection, repair, and care of rivers
and canals, and craft for pleasure and other purposes.

NUMBER AND TONNAGE OF VESSELS.

The limit of gross tonnage per vessel of all kinds was
in the group of vessels having from 1,000 to 2,499 tons.
In this group there were 4 vessels, divided between
steam and unrigged craft; and they were all employed
in New York waters. For ‘“all other inland waters”

the limit was in the group of vessels of from 400 to 499
tons. The largest number of vessels of all kinds was
in the group having from 100 to 199 tons, and the
next, in that having from 5 to 49. Most of the steam
vessels—G66.5 per cent—had a gross tonnage of from
5 to 49 tons; the largest proportion of unrigged craft—
73.2 per cent—was reported in the 100 to 199 group.

“All other inland waters” exceeded ‘“canals and
other inland waters of New York state” in number
of steam and unrigged vessels in the lowest tonnage
i group. The only sail vessel reported for “‘all other
" inland waters” was also in this group.
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TasL 8,—VESSELS GROUPED ACCORDING TO GROSS TONNAGE: 1908.

T T N T H * . \l \]
L : 4 P i 400 TO 4 500 To 999 || 1,000 TO 2,499
TOTAL. 570 49 TONS. | 50 T0 99 TONS. . 100 To 109 TONS. ‘ %T'ggg?g : ”‘;ggs“_""’ ’f -mm.gg ‘E TONS, " poNS.
5 i 3 ‘ )
BR— Hi —
DIVISION AND CLABS. |sen | i ‘ . . ¢ ‘ : .
Nume ! Num. Num- Num- Num- ! Num—) Num-~ Num- Num:
ber of | GT0SS borlo! ‘ C’z%“ ber o tl Gross ier of %“’fs i ber of (iz?ls_s Jber of | G705 | her of (ééefis ber of (if,?fis ber of (:Z;%s_s
es- | = ~ - . - 08— " vese ! veg— ves- ves- ves-
b A R S R bR e
i ! ' : I \ S
: ‘ i : I y ‘ )
Total ..ocemvennnn {2,140 ;260,401 || 271 | 5,184 | 255 fz)o,s,osj 1,371 § 164,817 | 187 | 43,435 t 32 | 11,002 13| 5,319 7| 4,634 4| 4,59 .
. Bteam........ 437 | 21,507 || 224 | 4,041 41 2,080 59 7, st 6| 1,440 2 “ 667 1] 469 211,634 2| 2,50
Sail........... 14 | s | i | 12 2 183 | 2 H PR IR | R | P PO EPTITPR | RTTPe & P | I AT erTT
Unrigged..... i 1,789 | 2')‘7,4()6 | 37 | 1,017 i 212 | 17,542 1,310 | 156, 927 : 181 | 41,995 30 | 10,335 12 | 4,850 5| 3,000 2| 2,000
Cangls and otheriniand : : : |
waters of New York ! : !
[:19: R 7 R, 1,648 | 209 152 | 105 | 1,990 193 16,244 | 1,153 | 136,313
Steam.............. 151 14,1‘”7 80 1,523 171 1,145 45 5,924
Bail....ooviininionn “13 9 103 2 183 2 200
Unrigged........... 1,484 1 & 104, «330 16 364 174 | 14,916 | 1,106 | 130,180
All other inland waters.} 492 i 50,338 || 166 | 3,194 62| 4,261 218 | 28,504
Steam . | 1s6| 7,380 || 144 | 2,518 24 | 1,835 14| 1,787
Bail...... . 1 23 1 2 7] PR EUN | PRI PP
Unrlgged ¥ so.al 42,936 o1 | 653 37724087 2087| 26,747
i { |

OWNERSHIP OF VESSELS. TaBLE 9.— Number, gross lonnage, and value of vessels, by characler
, of ownership, with per cent in each class: 1906.
Nearly two-thirds of the number and tonnage of all

craft used for purposes of transportation on all inland 3 l ii

VESSELS. i TONNAGE, VALUE OF YESSELS.
waters of the country were under individual owner- ‘ i »
OWNERSBI]P.
ship. Incorporated companies were next most exten- | Per || Gross | Per Per
p P P Number.© on¢, tons. | cent. | Amount | goni

!

sive in their ownership. 5
All the sailing vessels belonged to individuals. rotal... . a0

%

[

i

|

I
259,491 J 100.

Wh h d_ . 1 _d d 100.0 0 || 84,586,791 100.0
en the steam and unrigged are consulered, a Individal............ 1,898 | 6.1 1003 | 6L8| 2,320,100 | 0.6
greater proportion of the latter than of the former is 8] 309 | 7,008 | 31| 1252001 2.7
found to have been owned by individuals, although 69| 32.50 88,331 34.0| 2,084,641 | 5.0

15| “2is8| 11 76,850 1.7

i
B A}

the difference is not great.

TapiLe 10.—NUMBER AND GROSS TONNAGE OF VESSELS, BY CHARACTEP. OF OWNERSHIP AND BY OCCUPATION: 1906.

i ] .-
TOTAL. !’; INDIVIDUAL. FIRM, i:, I ORATED | MISCELLANEOUS,
CLASS AND OCCUPATION, N 1‘ X ‘\ [ | ]
um- um- # Num- | Num- Num- |
: Gross Gross | Gross : Gross t | Gross
ber of ber of ! ber of ber of ber of |
vessels,| FOMPAER. | yoscolg | LOMMBRE: | yoreols | \tonnage jj vessels. tonnage. || yaqqelg, tonNEZE.
} !
e S S ON 2,140 | 269,401 || 1,328 | 160,359 83 ! 7,908 } 696 | 88,331 33 l 2,808
BEBHTIL. - e eemes e eeeesncnmmnnnrssessemnon e oo e e e e e s ae 337 | 2,600 | 10L| 8,557 27 88l 14 11,008 10| 394
Frelght 800 PASSBHEET e« - neenueeeeaengemensssnrnnesmsnnemeans 166 | 16,477 8| 6,046 12 618 B | 9,57 3| 238
Tugs and other towing vessels 75 2,733 28 1,035 5 59 38 1,519 4 l 120
Ferrybofta. conreinii e 5 S 1 5 4 12 3| O I
Yachts. o .oceoconaaan 75 1,284 [it] 1,226 2 15 2 19 2 l 24-
I8 L ] 0T U Y 16 706 9 250 2 1681 4 281 1 ‘ 14
- 1 Uty 14 518 14 L1820 | PR PR | PN R | RO, | I
Freight AN PASSCIIECT. « v e eecamsacmacaamm s tanasmanmamennnnnns 4 %6 4 e PRV IO AU A [ SO
FBORES .+ v e em oo LI 10 @l 1w Yoz | LTI T LI
TG -+ -t eeee e eeeee e em e ean e e e s e e a e e e e me e 1,789 | 237,466 l’ 1123 | 11,084 | s | T3 582 | 76,633 23 l 2,414

Among the freight and passenger steam vessels the |  Corporation ownership was reported more numer-
largest number were owned by individuals, but a l ously than that of any other kind for tugs and
greater amount of the gross tonnage belonged to cor- | other towing vessels, both as to number and as to
porations. ' tonnage.
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TanLe LY.— Unrigged vessels, by occupation, with per cent each class |

8 of tolal: 1906.

Number

OCEUPATION, ol Percent, ||, X088 1y, Value of
vossels, tonnage. Per cent. vessels. ]&Per cent.

160.0 | 82,344, 518 ‘ 100.0

108, 247 83.5 | 1,821,822 7.
3912191 16.5 522, 496 1

Tocal.._..\ 1780 ) 100.0 || 237, 400
Conal hoats. ... } 1,501'»‘. 8.5

All other, 223 2.5

Canal boats are the chief kind included in unrigged
craft; their number was larger in proportion to the
total than their gross tonnage or value.

The unrigged eraft other than canal boats consisted
for the most part of scows—some of which were used
ag lighters—barges, and dredges. This class also in-
cluded pils drivers and some ferryboats.

CONSTRUCTION.

The steel vessels were few. They had their rise in
the eoxperiments with steel vessels in 1895. One

steamer and five consorts took a cargo of street car rails

. from Cleveland to New York city, and returned with

sugar for Cleveland, Indianapolis, and St. Louis.

[
{ Fierce storms were encountered on Lake Erie, but the
|

vessels rode them out. On the second trip down they
carried rails for Staten Island and flour for Ireland.
More gales were experienced on Lake Erie, but practi-
cally no damage was done. The best time made by
the boats was thirteen days from New York to Cleve-
land. So pleased were the owners that three addi-
tional fleets were ordered.  The towing buat was a pro-
peller, with an engine of 120 horsepower and 2
net tonnage of 130. The boats were 98 feet long and
17 feet 11 inches wide, with a depth of 10 feet. The
consorts had a net tonnage of 235, and were loaded to
a draft of 6 feet) These original vessels are now in
operation at Manila, P. 1.

‘Annual Report of Stare Engineer and Surveyor of the State of
New York, 1895, page 21if.

Taprp 12.~NUMBER, GROSS TONNAGE, AND VALUE OF VESSELS, BY (HARACTER OF (ONSTRUCTION: 1906

AND 1889.
. ~--«‘—«»~——--.‘J e — - :
TOTAL. ‘5 IRON AND STEEL. i WwooD, ;E COMPOSITE.
3 ‘ ] » R—
CLASS AND 0CCUPATION, Consus i | : [ !\ N i
%;I“m;! Gross [ Value of | ,I;Ic‘;‘g?f | Gross  Valueof | NUmZ. Gross + Valueol | &2’& | Gross gx{ame of
ve‘;ggs"tonnuge. ] vessels. | or O tonnage. | vessels. | i 0. tonnage.; vessels. | s, tonnage. | vessels.
‘ ! | | i } (
. _ ‘ i
e e I —_— 4‘ i: . . ~|
L 7 deeetanann 1006 2. 140 | 259,401 | $4,586,791 1l 22 | 6,705 ' $767,315 | 2,112 | 252,588 | 83, 800,176 [ : 188 $19,300
Lotal 888 || 4675 » 096,620 | 6,188,914 || 6| 1,404 109,000 { 6,569 995,225 | 6,029,014 ).... .. rreeosare- Lot
" ; . If =
H eaven 7 | 21,607 | 2,225,673 12 5,103 673,325 320 16,319 1.3333,548 | D
BEOWL e 1885 ?33;’ 10,595, 790,000 ﬁf 1404, 100,000 157, 17,819 681,000 ..o
Frolght ¢ : e 1906 WO | 16,477 | 1,281,787 61 4,380 489,625 | 161! 12,081 |
Vrolght and passengor 1889 150 | 18174 | ' 680)500 { G 1,404 108,000 144 16,770
1. i B I
Tugs and other towlng vesgels... iggg 73 *2, (73?,2 3%}:383 ? ...... t‘. ‘} 534 ] .s.)‘.:'.,— ()00\< Gg ; 2’6123 |
i 4
forry A 5 307 86,500 5 SOZ
ForryDonte..oevanmeneasarcraienn iggg d f 1: s 1 3 7
; 22 7. 1,076
1T 11 1 RO }ggg 7«3 1, 251 4?31300 : 078
3 & 700 35, 850 16 T06
All ather...... vemsesanaraasnasyas ]1388 13 ™™ 48000 4 g
) 4 sis | 16,800 14 518
=29 IR ferreeranaeaenans 1900 ¥ - B8
G 2 4 ! 326 |
Trofght and PASKONZOr. eeaeanenss %g(s)g 2§ L ggg 3%; 5508 o3 1,925
N 2
D 1Y) 1§ - TIPSR Iggg 10 182 14,550 o ‘ o) %ﬁ-}- )
T8RO 1l eruennlvnreemnesnmeasamasnsmslioammnneinmsnmenses t .......... e 1.
' 5 ‘ 302 | | g | 235,761
780 | 237,406 | 2 344,318 ¢ 1,802 ¢ 93,090 1',77 i N |
Tnelggod ) o ivreveaneiasnmaniaeeaen i?;gg %‘,' | Gtk st ﬁ‘ T Tve - [ G | 68 % s, 481

1 Pl character of constructlon of unrigged craft was not repor

The very large decrease in the number, tonnage, an‘d s
value of all vessels in 1906 as compared with 1889 is

due almost wholly to the decrease 1n }mrlgged_boats
built of wood. There was a decided increase 1n the
number of steam vessels, in the case of those built of
iron and steel and those constructed of_ wood. Boats
of composite construction have come nto statistical
existence since 1889.

ted.in 1889, but for purposes of eomparison in thistableall were assumed to be of wood.

Tapre 18.—(anal boats, by character of eonstruction: 1400,

| Number ' Gross | Valueof
‘of vessels. tormage. | vessels.
: i

CONSTRUCTION.

Total . Co1,566 0 108,247 | $1,821,822
18,500

o |
Wooi. i | 102,52
Composite. .
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Of the canal boats, 99.4 per cent were built of wood, |
These represent 99.6 per cent of the gross tonnage and |
98.9 per cent of the value.

The decrease in unrigged craft amounted to 72 per
cent in number, and 75.7 per cent in tonnage.  Of this
kind of vessel, no iron and steel boats and none of com-
posite construction were shown separately in 1889;
these are presented for the first time in this report.

The increase in steam vessels of all kinds was 106.7
per cent in number, 11.9 per cent in tonnage, and
181.7 per cent in value. In steam vessels of iron and
steel construction the increase in value, 517.7 per cent,
was greater than the increase in value of those built of |
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wood, 125.2 per cent; but the increase in the number
of the latter, 103.8 per cent, was greater than the
corresponding increase, 100 per cent, for the former.

- Wooden steam vessels decreased 8.4 per cent in tonnage

althougl they increased in number and value. The
only iron and steel vessels shown in 1889 were freight
and passenger vessels; by 1906 the number of these
vessels had decreased by one, but the tonnage and
value had increased largely.

The average value per vessel and average value per
ton were greater in 1906 than in 1889 for vessels of all
kinds, and in all particulars for such as were of iron or
steel construction.

TasLe 14, —AVERAGE GROSS TONNAGE AND VALUE PER VESSEL AND AVERAGE VALUE PER TON: 1906 AND 1889.

i i ]
| TOTAL. IRON AND STEEL. ; WOooD. { COMPOSITE,
! i il
CLASS AND OCCUPATION, Census. || Average . ] Average . [ Average Average
i Average | Average Average | Average Average | Average Average | Average
i to?)ggge tvalue per ivalue per tm;)?:_zge value per ‘value p%r tq;gfge value per|value per tor];g;lgo value per | value per
| vessel. ‘ vessel. } ton. vossel, vessel. t ton. vessel. vesscl, ton. ' vassel vessel, ton.
1 I
} _M‘A . “"h‘ ,"F ] 1‘
Total . ooeeeemeee . 1906 | 121 | 32,143 ’ $1811 303 34,887 81 120 81,79
1856 | 152 8| 61 aa| 18167 | 78 152 918
2705 PO 1906 04 1 6,004 103 || 425 56,110 132 || 51 4,703
1889 ! 118 | 4,847 41 (i 234 18,167 | 78 I 114 4,338
Freight and passenger. ... ... 1906 | 9 i 7,721 i 87l 97,095 | 12 || 51 4,90
1889 : 121 , 603 38 234 18,167 ‘ 78 116 4,038
Tugs and other towing ves- ! : | |
BOIB. v envan e meneanes 1006 | 61 4,80 132 | 133 | 23,000 172 32| 3,808
1889 | 109 | 10,167 [ RO SO FOUOURS 100 | 10,167
Ferryboats. ..oouvreeenennne.] 106 o1l 17,300 282 Lo ST SO 6L 17,300
1889 51 1,500 300 {ieennns fomemimanns [T 5 1,500
D70 S 1906 17| 6,138 | 338 611 30,567 501 15| 5,13
1889 25 | 6,333 f 257 25 6,333
] ]
Altother........ocoievennes | 1906 4! g 50 4| 2,28
1880 106 | 6,000 57 06| 6,000
7S F U 1908 i 1,200 320 e 37| 1,200 82 oo
| 1889 T 1472 | 19 | Tl 1472 19 oo
Freight and passenger. .. . ... " ig0s | 82 g6z L T R 82 562 o T A
;1889 77 [ 1,472 ’ 19 | L 77 1,472 19 el
YDA« e veeneeesaarnreanan ! 1000 455 | i
} 1889 I\
i |-
Unrigged....coovinrniiiniinnna, 1908
1889 |

The average tonnage of vessels of wooden construe-
tion diminished between 1889 and 1906, although the
average value per vessel nearly doubled and the aver-
age value per ton more than doubled. The averages
for iron and steel vessels were markedly greater in
every Tespect. In wooden tugs there was a large de-
crease in average tonnage and average value per vessel,
but an increase in value per ton. No iron or steel con-
struction was reported for ferryboats on inland waters;
the increase in wooden boats used for ferriage is large.
The unrigged craft, which were mostly canal boats,
show an average tonnage for 1906 considerably less
than that for 1889, but the average values per vessel
and per ton increased. While the average tonnage of
wooden unrigged craft diminished, the average value
increased.

INCOME.

As the principal business of the greater number of
the vessels was the carrying of freight, it was natural
that the greater part of the income—70.4 per cent—
should be from that source. By far the greatest re-
ceipts were credited to towing vessels and unrigged
craft.

Relatively to total receipts for each division the
receipts from passenger traffic on all other inland
waters were greater than. the corresponding receipts for
canals and other inland waters of New York state.
The percentages were 14 for the former and 9.5 for the
latter. Of their total income, the boats plying on New
York waters received 79.1 per cent from freight; those
on all other inland waters received 50.1 per cent from
that source. :
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TABLE 18.~—(ross income—all vessels and craft, by divisions and
occupation: 1906.

DIVISION AND QCCUPATION. Total, Freight. |Passenger. |All other.

Totaleeeooiiiiiiiinininies $3, 057,720 || $2, 787,096 $420,393 | $740, 640

Frelght and passonger . 713,020 203, 686
Towing veasols and fi ’ ! 8,570 30,864

riggad craft. .. ... 3,186,462 2, 489,290 7,013 690, 159

AILOTHOT - - o ssenninonns sged7 | T 4720 a#olo | 19,517
Canals and other inland waters

of Now York stato....oovomnens 2,781,604 2, 108, 020 264, 307 318, 287

Iraight and pugsenger........ 387, 489 108, 648 259, 037 19, 804
Powing vessels and unrigged

eraft ... 2,888,000 2,000,272 1,350 297,343

All other ‘ o G060 [feeeenninn, 4,010 1,140

All other Inland Walers. ......... | 1,176,125 588,776 | 164,006 | 422,353

Frofght and possengoer....... f 325,531 185,038 129, 333 11,160
Towing vessels and unrigged

[ 317 & SN 47,497 309,018 5,663 392,816

Al other., .. vieeainionnnss 53,007 4,720 30,000 18,377

EMPLOYEES AND WAGES.

The number of employees on vessels formed 90.6 per
cent of the total number of employees on both land
and water, and their salaries and wages were 88.2 per
cent of the total.

Tn showing number and compensation no distinetion
has been made between wage-earners and officers and
clorks on vessels, but this segregation has been made
for employees onland. Of the land force, 32.6 per cent
were officers, managers, clerks, ete., and their salaries

constituted 44.7 per cent of the total salaries and wages
paid on land. The proportion shown for the waters
of New York state is greater in the case of numbers
and of salarjes.

Tasre 16.—Employees, and salaries and wages, by divisions: 1506.

Number | Salaries
DIVISION AND EMPLOYEES. of em- an
ployees. | wages.
| —

4,118 | $1,543,480
3,731 | 1,361,030
. ‘ 387 182, 450
Officers, managers, clerks, ete..........ovont 126 81,497
N T Y o7 S PO 261 100, 959
Canals and other inland waters of New York state....... 2,710 1,020,715
On Ves8elS. . . cennnnvncurcasncnnaneen e, 2,472 | - 920,260
(0300 1% T J O [ 238 100, 455
Officers, managers, clerks, etC...oomnerienirvnsane 92 54,695
AT Other  eniereeeecrncninnesreromnnsrearnaonacs 140 45,760
All other intand Wabers..c...ooveemrinacvrarmrecmrecnieas 1,408 522,771
On vessels L2309 |  440,770
OnIANA .. caiieieririiemarnaraeans 149 82,001
Qfficers, managers, clerks, etC....o.eomeox .- 24 28, 802
AL OtBEY. o. oo eesivaccanonresurassmmcennnnannn 115 55,199

CHARACTER OF PROPULSION AND HORSEPOWER.

More than four-fifths of the steam vessels were
equipped with screws, an almost necessary feature
when canals are to be traversed. Stern wheelers, while
few, were more numierous than side wheelers.

a

Tasrs LT~ HARACTER OF PROPULSION AND HORSEPOWER OF STEAM VESSELS, BY OCCUPATION: 1906,

()C(_T'U!’A’l‘l()N.

T U T U OO PRUPPRUSSPRPFS TSP RIS

Traight; AN PASBONEOL ..\« vaunrserarrasunsamtaasresommrnrsnesrms st .
Tugs and other towing vossols., .. oo

FOIPYDOMLH . cevnnrennrmsnmecnrssnnns

Yoachta..ooone

All other..

CHARACTER OF PROPULSION. HORSEPOWER OF ENGINES.

8ide Stern |
Screw All other|
Total. (| (num- E’fl}\’&ff_ &%‘iﬁl_ (aum- || Total. |[Steam. %ﬁg.‘ Dﬁén

ber). | “pery. | ben.

4 ser 285 18 34 foaeoernns 98,126 || 26,402 | 1,708 18
.| 166 129 13 24 17,324 || 17,008 296 |

75 88 2 5 283 1| 4, 295 |..

5 2 ET5 T I 822 S -

75 3 2l 4,111 || 3,081 | 1,084

16  EX OO . 3 503

The steam horsepower was 93.9 per cent of the total.
Gagoline engines were most largely used for yachts,
25.2 per cent of the total horsepower being from en-
gines of this character. Yachts also had the entire
number of “all other’” kinds of engines.

FTREIGHT.

Tn considering the statistics of freight it must be
remembered that the figuves were obhtained from own-
ers and managers of craft plying either wholly or in part
on the canals and other inland waterways of the states,
and not from official records or clearances kept by canal
or other authorities. Under Census Office’ methods
the freight of a boat operating on canals is classiﬁfad
according to the waters on which the greater part of its
freight is carried ov the greater part of its time is spent.

| Thus all the freight boats operating partly on canals or
| other inland waterways of New York state, but carry-
ing more freight or spending a greater part of the sea-
son on the navigable rivers or in the harbors of New
York, are included under subdivisions of waters other
than canals and other inland waters of New York state,
as for instance, under the section on the Atlantic
coast and Gulf of Mexico. The statistics, therefore,
do not show separately all the freight carried on the
canals and inland waterways of the state.

The amount of freight lightered is not shown in the
tnbles. Some of this lightering was done in the differ-
ent canals of New York state, and some in the harbors
of New York and Buffalo. The total lighterage re-
turned for the canals and other inland waters of New
York state was 209,590 tons, and that for all other
inland waters, 18,300 tons.
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Tavre 18.—Frelght shipped, by commodities: 1906.
COMMODITY. Quantity.

Total. oo e net tons..| 8,716,765 |
Canned goods......... ..net tons.. 1, 110
Cement, brick, and lim net tons. . /9, TH4
Coal.. .net tons. . 599, 593
Cotton. .net tons.. 1,413
Flour.. .net tons. . 4,696
Fruits und vegetahles. .net tons.. 14, 867
Grain. ... ...net tons, . 499, 340
Ice...... ...net tonps.. 71,029
Ironoro...........o .l ...net tans. . 36,612
Lumber. . e M feet.. 1226,752 ¢
Naval stores. ..o e aann .net tons.,. 7,799
Petrolenm and otheroils. ... ... ..o ... barrels.. 22,630
Phosphate and fertilizer_ .. ...net tons. . 775
Pig iron and steel rails.. .net tons.. 11, 750
Stone, sund, ote. . .net tons.. 924, 351
TOhREeo ... ..., .net tons, . 1
Miscellaneous mere _net tons.. 785,877

1 Equals 369,576 net tons. 2 Equals 592 net tons.

The largest quantity of freight reported wasfor'stone,
sand, ete.; almost one-fourth of the total net tons was
in this classification. Coal freights were only a little
less.

The miscellaneous group, comprising salt, sulphur,
sugar, etc., constituted over one-fifth of the tonnage.

These three groups accounted for seven-tenths of the |

total.
ties for which large quantities are shown, made more
than one-fifth. It is probable that the boat owners did
not report all of the lJumber way freight east, or all of
the stone and sand, and that the totals of certain other

items, as for instance ice, would be considerably en- !

Grain and lumber, the only other commodi-
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| larged if credit for the commodities were not given, in
- accordance with the custom of the Office, to waters in
i which the eraft carrying them were occupied the major
- part of the season.

Preight on inland waterways of New York.—Concern-
ing the Delaware and Hudson canal in New York state
no census figures are presented separately because the
i traffic is credited to the Hudson river, and statistics for
the Hudson river are included in the section-on Atlantic
coast and Gulf of Mexico. About nine miles of the
canal—from High Falls to Eddyville—were in use.
The 25 canal boats of the owning company carried
- 117,750 tons of cement during 1906—all of it from the
} w01k5 of the company.

l The New York state report?® covers all freight on
| state canals, whether the freight was carried by hoats
. the chief traffic of which was in other waters or by boats
freighting exclusively on the canals. It does not in-
clude freights on the other inland waters of the state,
as does the Census report. These differerices necessa-
rily preclude close agreement between the statistics of
. the two reports. The number of commodities for
i which quantities are given in the state report is much

. larger than the number shown in the.Census report.
; In Table 19 these have been rearranged, so far as pos-
sible, in more general accordance with the classifica-
tions of the Census.

!Report on Canals of the Supenntendent of Public Works of the
State of New York, 1906, pages 235 to 241.

Tasre 19.—CANALS OF NEW YORK—FREIGHT CARRIED, BY COMMODITIES AND CANALS: 1906.!

Cavugaand ;
Champlum Oswego 3 Black Riv-
COMMODITY. ¢ ng;:"ttgx‘ls) gﬂf{g‘&%‘ anal canal Sc‘;‘;fgf‘ er canal
. (net tons). | (net tons). (nettons). (net tons).
1 7 R R 3,540,907 || 2,385,401 i 740,983 172,228 164,874 7, 331
S PP 545, 941 268,150 182,518 17,481 76,124 1,6(8
Flour_........ 300 i DO SN A 122
:([3mm - tﬁ)é, % 5]5.’(7), gg? 1,482 11,514 23;214 47
O van g
Lomber. dnael A &
m 442,
Petrolen " o8 04
Pig iron. 15, 517 14,437
Pulp wood 171,686 3,205
Rock and su rphoephaw 13,903 13,833
Salt, domestic. ........... 154, 400 95, 962
Salt, foreign........... J3: 1IN .
Stone, lime, and elay. .. 910, 497 710,499
Woodpulp. . veveaava oot 2, | , 835 400
Mlscellaneous MEICHANAISE . ¢« e tmeee e e neee e neaaan 3a2, 082 ! 264,331 57,001 17,433 ) 10,921 2,338

1 From Report on Canals of the Superintendent ¢f Public Works cf the State ¢f New York, 1906.

Over two-thirds of the traffic was on the Erie canal
and more than onefifth on the Champlain. The
Oswego and the Cayuga and Seneca had about one-
tenth between them, the Black River canal coming
last with the residue.

Table 20 shows how the way and the through freight
was distributed, by canals.

Table 21, from the state report, shows the quantity
of the freight that went down the Hudson river to New
York city.

TaBLe 20.—Canals of New York—uway and through freight: 1506.!
Total Way Through
CANAL. (net tons). | (net tmm.f (net tm%s).
) 7 | DI 3,540, 907 2,534,493 ! 1,006,414
Brie. .o 2,385,401 1,713,350 | 672,141
Champlain...... 740,983 40(!, 710 334,273
Oswego........... 172,228 }
Cayuga and Sencea.. ... 164, 874
Black River ... ... iciemiciiicrraas 7,331

: 1From Report on C'anals of the Superintendent of Public Works of the State
l of New York, 1906, page &
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TasLe 21 .—Canals of New York—freight to New
modilies: 1906.

York city, by com-

COMMODITY. Quantity
{net tons).
L1 012 ) 953,202
Coal.
Grain 260, g):lig
Tce.... 93,072
TTOR OTC v e oo e eeemeeanenene 20, 643
D 10V 1 L0 1< I 231,165
Pig iron..... 1202
Stone, lime, and elay. ..ooeovemenriiamaei s 104,118 |
Miscellaneous mereRandist. . - noeenoor e 191,519

1 From chbrl; on Canals of the Superintendent of Public YVorks of the S‘tatu :

ot New York, 1006, pages 280 to 284.

The Bureau of the Census has taken as the founda-
tion of its discussion of the quantity and kind of
freight carried on the Great Lakes, the statistics given
by the Bureau of Statistics of the Department of Com-
merce and Labor, in order not to duplicate the work.
There is, therefore, in the absence of individual census
schedules of craft giving statistics of traffic by ports,
no way of ascertaining what freight, if any, entered
the Erie canal in boats the -operations of which are
included in the section on the Great Lakes.

The disparity between the totals for the Krie canal
in the Census returns and those in the New York state
report is largely attributable, it is believed, to differ-
ences in statistical methods.

The total traffic in the Erie canal is given in Table 22,
which shows data for the freight going over the canal

but included in the statistics for Atlantic coast and :

Gulf of Mexico and for freight carried on the canals
and other inland waters of New York state, and com-
pares the totals with those shown in the New York
state report.

Table 23 shows the aggregate for the freight traffic
of “canals and all other inland waters of New York
state” and the freight carried on all such waters in
the state, the operations of which are included in the
statistics of transportation for the Atlantic coast
and Gulf of Mexico.

" The Census report of traffic over the Hudson river in
1906 to and from the New York canals shows a move-

TapLe 24.—HUDSON RIVER AND NEW

i Flo
Fruits and vegetables.
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}nent of 2,046,145 tons, this amount being included
in the statisties for canals and other inland waters of

New York state.

TasLe 22.—Erie cunal—freight, by cormonoditivs: .

CENSUS REPORT.

; jCanals and New York
COMMODUEY, | || allother - Atlantic #lute
\ Total | iné:nd ‘ m;iﬁf mfml Teport
; h waters of | Gulf of (el Toms.
| (met tons). | New York ' Mexles
: stgre (net tong).
! {net tons:. :
Total.eesnennennaes I 1,523,401 | 1,473,612 458 2,554
Qanned BOOdS. .o eueinianns 1,000 ! 1000 e O]
(‘lemeut, brick, and lime N 16, 395 12,05 (4
(<17 R 176,040 | 174, 644 1,31 Sk, L
Flour....o....ooomune.s 27 W7 178
Fruits and vegetables. . .
(€331 D
Iea........
Ironore..
Lumber.....
Naval Stores. ... ......
Petroleum and other oils
Phosphate and fervilizer.
Pig iron and steel rails. .. 4
Stone, sand, ete A |
Miscellaneous merchandise .. .. }

1 Probably included in miscellaneous merehandise,
2 Probably included in **stone, lime, and
equivalent to the Census classification, **stone, sand,

TapLe 28.—Canals and other inland waters of New York stete—

Jreight, by commodities: 1906.

clay,” the New York classifieation,

I'Canats anﬂl

f il other um&
1 | intand | eoust
. COMMODITY. I (n;‘fé'ém " watersof | Gud of
B <l New York| Mexieo
; L state  [(Det toms).
i | {net tons),
| | -
TOUAL. o eemmeememcaennamarnansares E 2,50, 01 iy,
Canned Z0088. cvnonrmrnraianammnern s I

Cement, brick, and Jime.
Coal
[

Grallt. . oeneeieeeennns

Naval stores. ..........
Petrolenm and other ofls_.
Phosphats and fertilizer
Pig iron and steel rails
Stone, sand, ete.......-
Miscellaneous merchandt

Hudson canal, & waterway not owned by the
therefore, are not given in the New York state repart.

COMMODITIES: 1806.

1 In addition there were 117,500 tons ot cement carried on the Delaware and
state, and statisties for which,

YORK CITY—FREIGHT TO AND FROM NEW YORK CANALS,

Aggregate |,
traflic

COMMODITY.

| TOTAL (NET TONE).

| ALL GTHEE HUDSOX
RIVER PORTS {NET
TONS).

| NEW YORK CITY (NET |
TONS). :

(net tons).|

| Recelpts. f Shipments.
|

Racelpts. §smpmcmg%

2,046,145 || 1,070,851

975,264 125,308

BY

| ALL OTRER POBTS (NET
TOWH).

.............

Canned goodS......-...-
Cement, brick, and lima
Coal...:..

Grain....

Naval sto
Petroleum and other oils..
Phosphate and fertilizer. ..
Pig iron and steel rails.....
gtone, sand, ete.... ...

75

Miscellaneous merchandise. ...

32576-—08——15
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The greatest quantities of freight reported are those
of coal, grain, and lumber. The column of receipts
may be taken to be the freight coming East, and
naturally grain and lumber, largely the production of
the West, preponderate. Just as naturally, if “ship-
ments’’ are taken to he freight going West, the great-
est quantities shipped from the East are shown for
miscellaneous merchandise—sulphur, emery ore, sugar,
tin, rosin, asphalt, ulum, ete.—and for coal.

A Jnowledge of the freight carried on the Hudson
river, from whatever port derived or to whatever
port sent, is of interest and value. To obtain this,
the traffic to and from all Hudson river ports, and the
traffic to and from the canals shown in the statistics
for the Atlantic coast and Gulf of Mexico, must be
added to the traflic shown in Table 24, which includes
only the freight passing up and down the river to and
from the canals included in canals and other inland
waters of New York state. Freight to or from New
York city is not included in this statement of Hudson
river traffic unless shipped to, or sent from, Hudson
river ports.

Care has been taken not to duplicate the statistics.
Freight up the Hudson from all ports, including New
York city, outside the river limits is given as received
at the various destinations; freight from any river
port to outside ports is shown among shipments. The
comparatively small quantities shipped from one river
port to another are included as receipts to prevent
duplication. The figures, therefore, while giving the
entire river traffic, can not be used to show with
absolute accuracy the traffic by ports.

TaBLE 25.—Hudson river fraffic: 1906.

SOURCE. Net tons.,
Total. oo e aaans ‘ 8,654, 880
To and from New York canals (included in canals and other inland
waters of New York state) ... .o..o.oooiiiitoomn i iaannnn, 2,046,145

To and from New York canals (incjuded in Atlantie coast and Guif
OF MEXIE0) a et e e e e e e an 81,831
To and from river ports (included in Atlantic coast and Gulf of
Mexnco) ............................................................

Substantially all of the 81,831 tons of freight which
passed through the canals, and which are included in
the statistics for the Atlantic coast and Gulf of Mexico,
went up or down the Hudson river; a very little of it
was way freight shipped from one pomt on the canals
and received at another. There were 2,046,145 tons
received from or shipped to New York canal points
by way of the Hudson river, as given in Table 24.
In the statistics for the Atlantic coast and Gulf of
Mexico are included 6,526,904 tons shipped from, or
received at, Hudson river ports, but having no con-
nection with the canals.

The receipts and shipments of freight, by com-

|
i
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modities, are shown for the Hudson river in Table 26.

" This traffic includes freight to and from New York

canals.

TABLE 26.—Hudson river receipts and shipments of freight, by com-

modities: 1906.
; Received
! from river, Sallllixégg(élugo
COMMODITY. | Total (net | canal, and | &y §"5c”

tons). outsxde gide ports
I’Of:g‘;‘glet (net tons).
— — i T R
Tl oo et | 8,064,880 || 1,751,255 | 6,003,625
Canned goods... .. ......cooiiiiiinL 16,322 8,755 7,587
Cement, brick, and lime .. _................ 2,039, 452 103, 606G 1,935, 846
Coal. e et 1,079,712 417,732 661,980
Flour, 7,657 6,926 731
Fruits anc 31,029 14,212 16, 817

Grain. 370, 861 302, 631 8
Ice..... 1,208, 124 28,199 | 1, 269, 925
Iron ore.. 21,134 17,778 350
Lumber........ R 571, 487 211, 876 309, .)61
Naval StoTes. . .ov oo inieicniieeannns 9,138 1,612 7, 026
Petrojeum and otheroils................... 519 424 95
Phosphate and fertilizer................._.. 8,907 3,575 5,332
Dig iron and steel rails - 28, 420 14,950 13,479
Stone, sand, ete....... 1,836, 481 107, 1, 7’)8 993
TONEECO. o s emmenacann., {1 Y 63
Miscellaneous merchandis 1,335,615 451, 441 884,174

Freight on inland waterways of states other than New
York.—Freight carried on canals and other inland
waterways of states exclusive of New York amounted
to 1,213,874 net tons. Nome of it was reported from
New England. All the major geographic divisions of
the country, except the South Central division, were,
however, represented. The South Central division is
not shown in this part of the report, because the canals
within its borders are ship canals and consequently
they are included elsewhere.

The North Central division had a little more than
one-half of the total traffic and the North Atlantic
(exclusive of New York, it should be remembered)
over one-fourth. The South Atlantic had about one-
sixth. The Western division was last, with less than
one-fifteenth.

Nearly one-half of the freight carried was stone, sand,
ete., coal being the next in quantity. The transporta~
tion of the former was almost altogether in the North
Central division, Illinois being the chief state in the
showing. The coal was carried in about equal quan-
tities on the waterways of the North Atlantic and
South Atlantic divisions, the states most largely rep-
resented being New Jersey in the former and Maryland
in thelatter. All the cotton shown was carried on Ohio
canals; all the pig iron and steel rails reported, on the
waterways of Pennsylvania; and all the tobacco, a soli-
tary ton, on the waterways of Minnesota. Practlcally
all the nswal stores were among the freights of Florida.

The analysis is by states, arranged according to their
order in the geographic divisions. In some instances
a more comprehensne discussion than is afforded by
the material in the table itself is given, based upon ad-
ditional information obtained elsewhere.
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Taprn 27.—FREIGHT CARRIED ON CANALS AND OTHE
ITOA SR INLAND WATERS OF STATES EXCLUSIVE OF NEW 3
BY COMMODITIES AND BY DIVISIONS AND STATES: 1906. OF NBW TORE,

Ce_ i I ssomibemmary
Conned {uqnlg, I“;u&ts 1' I]‘ggg- Pig i é o
. AT Tot orick, | Coal |[Cotton | Flonr| AP i Lum-  Naval ool ‘: { laneous
DIVISION AND STATE. (nutotm}s). 38?(3;5 and | (net | (net (et AL G({l%ltn (Irf:t ber  sgoreal G angﬁf:el s“snt‘?xn‘ft’ﬂ-; b’ggc‘o iy
tong). | o | tons). | tons). | tons). Ther” | tons). |tons). | (meb 1§ (MCC | il | (nep | fmet | it | cham-
. . o W L4
plpet ton). ; Ons). (net | tons). | tons). tons).| (net
| tons). ! ! 1 tons).
- 3 El
United Statos ........ 1,213, 874 T o] .
. - 1,213, 110 | 2,200 | 445,884 | 1,413 | 4,419 321 | 32,363 | 2,970 | 52,136 | 203 130 380 | 589,175 | 1 82,079
North Atluntic divigion . ... F3 1 1 R S 212,584 I |
‘ s 91,176 1. ..., {16,491
1\3'uw Jorsey .ol 03,575 |[-cevvvnelerannnn- 140, 000 i f .
Ponnaylvania ... BN 4TI | DN PN 72, 584 (;‘5’221 """"" i + %
: 29,955 ......- ' 8,137
South Atlantio division ... 201, 150 ! 0 h...... 200, 000 ’ l 530
Maryland ... YT SO O X ROV SO AU SSPR ASSUO ISUOTRE UOOT RO OSSR RO |
e kit /200,000 | 200,000 | ooemenfeenean bl |
Foride . ..ol 050 ; . |
.
North Contral division ... H2 | ‘ ]
slon ..o..) 620,841 497,997 | i
OO oo 84, 008 | | |
Mlinois 02000000000 449, 850
Miehigan ... ooueeaen... 18, 842 '
Wisconsin ... 30,000
Minnesota ...l 9, 367
Nortiv Dakota .oo....... 10, 564 l
Wostern divislon ........... 77,262 |
Montunn ..o ovueenn... 3,065
Artzonn coenneiniaan. . 4,800
Tdaho o ovniaiiiiiiinias 40
Washington ............ 54, 814
OIegon couvniiienenasnan 14, 533

New Jersey.—All the freight tabulated by the water-
ways of this state went over the Delaware and Raritan
canal, and it was less than that reported by the canal
company. Doubtless a part of the freight returned to
the Census agents by boat owners and managers is in-
cluded in the statistics for the Atlantic coast and Gulf
of Mexico, the boats passing into those waters and per-
haps having their chief traffic therein. No traffic is
shown in the Census returns for the Morris canal, the
freight on this canal also probably being incorporated
with that of the larger division mentioned.

Ttreight on canals of New Jersey: 1906.

Canal
. Census
CANAL. (net tona), &%‘é‘%’gﬁ’%,
BT 71 T R 203,575 513,043
Delawnre and Raritan 203,576 424,088
NEOTTIB « o revneennnnvuasnsonnanasencasenssasnsannasaannaslmnoseresnns 88,057

The freight reported for New Jersey was very
largoly coal and nearly one-third was stone, sand, ete.

Pennsylvania.—The Census returns for this state
show a total.of 111,056 tons of freight transported
on the canals, while the returns from the canal com-
panies show a total of 294,979 tons. The difference
is due to the difference in methods of statistical dis-
tribution and tabulation. The Lehigh Coal and Navi-
gation Company’s coal coming down its canal was
taken over the Delaware river to Philadelphia, and is
credited in the Census returns to transportation on
the Atlantic coast. 'The entire traffic on this canal

was reported to be coal. On the Schuylkill Naviga-
tion Company’s canal the greater part of the freight
was coal, 55,884 tons of coal being returned, with
29,711 tons of stone, sand, etc., 8,137 tons of miscel-
laneous merchandise, and 380 tons of pig iron and
steel rails.

Freight on waterways of Pennsylvania: 1906.

Canal
Census
cana. oo S2TE,
TObAL. - coeeamrannnans e eeareaenaosmannreanane j 111,086 204,870
TLehigh Coal and Navigation COmpany . .............c... I 16,94 240,625
Sehuylkill Navigation COMPANY...covemnussermmnnnrre- 4,112 54,354

In addition to the canal freight shown in the state-
ment, there is a vast traffic on the Allegheny, Monon-
gahela, and Ohio rivers in Pennsylvania, emanating
largely from Pittsburg. The amount of freight car-
ried on these canalized rivers is included, according
to the report of the Census Office, in the returns for
the Mississippi river and its tributaries. The report
of the Chief of Engineers, U. S. Army, shows that over
16,000,000 tons of freight were carried on the Alle-
gheny, Monongahela, and Ohio rivers.

Tt is stated that the annual freight traffic in the
Pittsburg district exceeds 86 ,000,000 tons, and by far
thelargest portion of if consists of products particularly
adapted to water transportation.!

1 0. H. Forbes-Lindsay, “*The Revival of the Waterway,” in The
World To-day for May, 1908, pages 497 and 498.
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Delaware—The Chesapeake and Delaware canal is |

# ship canal and the traflic on it, therefore, is not
shown in this section of the report. According to the
report of the canal company operating it, the freight
carried in 1906 aggregated 683,086 tons. Part of the
canal is in Maryland and extends from the boundary
line of the state to Chesapeake bay.

Maryland.—The canal traffic, except that on the
small part of the Chesapeake and Delaware canal that
lies within the state, is over the Chesapeake and Ohio
canal, and, as reported to the Census agents both by
hoat owners and by the canal company, consisted
entirely, in 1906, of the transportation of coal. The
boat owners reported 200,000 tons, the canal com-
pany 225,143.  There may have been a difference in
the time covered by the operations of boats and that
by the report of the company.

Virginia.—The canals in this state are ship canals—
the Albemarle and Chesapeake, extending from Nor-
folk, Va., to Albemarle Sound, N. C., and the Lake
Drummond, or Dismal Swamp, from Elizabeth
river, Va., to Pasquotank river, N. C.—both owned by
canal companies. The traffie figures are reported by
the canal companies as a total of 95,269 tons on the
- former and of 340,135 tons on the latter, an aggregate
of 435,404 tons. 'The Census figures are ir the Atlantic
coast and Gulf of Mexico section of this report.

West Virginie.—There are no canals in this state,
but alittle traffic was reported on a canalized river,
the Monongahela. Nearly one-half of the 500 tons
was miscellaneous merchandise. Of lumber, there
were 100 tons and of grain, 60. Canned goods, flour,
and ice made up the balance of the freight. The traffic
on the canalized rivers of West Virginia, except as
above given, is included in the section on the Missis-
sippi river and its tributaries. The traffic on the
Great Kanawha for the year ending June 30, 1905, is
givenby the Chief of Engineers, U.S. Army, as1,613,889

tons, and that on the Little Kanawha as 106,510 tons.

(feorgia.—The canal traffic in this state is limited
to the Augusta canal, owned by the city of Augusta.
It is denominated a ship canal, and therefore is not
within the limitations of the statistics shown in this
section of the report. The canal owner reported that
7,004 tons of freight passed through it in 1906.

Florida.~—The traffic reported for the inland waters
of Florida was a matter of 650 tons, all of which were
carried on the Kissimmee river. Besides miscellane-
ous merchandise, the commodities reported for this
state were naval stores and fruits and vegetables.

Ohio.—~The traffic on the Muskingum river im-
provement is not shown here, nor that on the Ohio
canal and its branches. For the former the Chief of
Engineers, U. S. Army, reported freight carried to the
amount of 50,668 tons for the year ending June 30,
1905. The entire quantity shown in “canals and
other inland waters” for this state amounted to
84,008 tons, all of which were returned by boats

TRANSPORTATION BY WATER.

operating on the Miami and Erie canal. The state
canal office reported 8,818 tons on the Ohio and
branches and 75,234 tons on the Miami and Erie,
with about 7,000 additional tons (as estlmated) for
which no w elght was returned.

Illinois.—Most of the freight reported as carried on
the canals of Illinois was returned by boats operating
on the Chicago Drainage and Ship canal, transporting
principally stone, sand, etc., these articles constituting
94.6 per cent of the total. Grain was the commodity
carried in . next greatest quantity, while miscella-
neous merchandise, flour, and coal followed in the
order named. The total traffic reported was nearly
500,000 net tons.

Freight on waterways of Illinois: 1906.

i

‘ : 1 Report of

Census Canal ca arv ! B Chief of
CANAL. (uet tons). fﬁé{"t’gﬁsy) . NALIZED RIVER. | Engineers,
i net tons).

I

Total............ 449, 580 6,470 Total....... 33,178
Illinois and Michigan.. 3,500 6,470 || Galena........... | 4,245
Chwago Drainage and’ IHinois....coean.. ! 24,043

1} O, 446,080 M Wabash.......... i , 0!

1 Not reported.

The traffic on the Illinois and Michigan canal was,
as reported, wholly in grain, leaving the rest of the
grain and all the other commodities credited to the
Chicago Drainage and Ship canal.

For the Illinois and Mississippi Government canal
699 tons were reported by the Chief of Engineers,
U. 8. Army, as transported in 1906. '

Michigan.—There are none but Government canals
in Michigan, and the traffic on these canals is not
shown in this section of the report. The freight re-
ported on the inland waters of Michigan was for a
lake, and for a river tributary to Lake Michigan.
For no other section of the country but the section
covered by the Great Lakes is the traffic on naviga-
ble rivers included with the traffic on ‘““canals and
other inland waters.” On Leelanau Lake 382 tons
were transported and on Saginaw river 17,960 tons,
the total being 18,342 tons. Building materials
were the commodities shown in largest quantity and
exclusively on the Saginaw river. The lake traffic
was quite limited, the largest part consisting of mis-
cellaneous merchandise. If the tonnage on the Gov-
ernment canals were included, the traffic would aggre-
gate over 95,000,000 tons. .

Wisconsin.—The Fox river is credited with bearing
38,650 tons of traffic, 82,000 of which were coal and
the rest miscellaneous merchandise. Some of the
freight was carried on Lake Winnebago exclusively,
but this freight can not be segregated The Portage
canal between Fox and Wisconsin rivers is considered
in the Census report as a part of Fox river. The
Fox and the Chippewa rivers are both canalized.
For the former the report of the Chief of Engineers,
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U. 8. Army, shows a tonnage of 263,589; no report
is made for the Chippewa. ‘
The Sturgeon Bay and Lake Michigan Government
canal is credited with 617,210 tons, :
Minnesota.—There are neither canals nor canalized
rivers in this state. The traffic reported to the Census
and included in this section of the report was on its
lakes and on Rainy river (which is part of the boundary
line between Minnesota and Canada). The other river
traflic—except that on the Red River (of the North),
which is given as in North Dakota—appears in the
section on the Mississippi river and its tributaries.

Ireight on waterways of Minmesota: 1906.

Quantity .

LAKE OR RIVER, (net tons)

TPOBALe e tta e ae e e e e e e e e 0,357
Bass Lake v .vuseirnenaaneienannn 1,700
Lake of the Woods 2 mn
Ralny Lake 2,050
Rainy river 2,006
Vermillion Lake 80

Of the total freight shown the greatest part was given

a8 miscellaneous merchandise, which was about evenly
distributed among Bass Lake, Lake of the Woods,
and Rainy Lake.
tons, was carried almost wholly upon Rainy river.
The solitary ton of tobacco reported was transported
over the Lake of the Woods. For Rainy river the
largest traffic was reported—2,696 tons, including 34
tons of petroleum and other oils. All the freight on
Bass, Rainy, and Vermillion lakes was returned as

miscellaneous,

Towa.—The Des Moines Rapids is a Government
canal, and the traffic on it is included elsewhere. The
report of the Chief of Engineers, U. S. Army, shows
that 8,520 tons were transported upon it in 1906.

North Dalkota.—The traffic on the Red River (of the
North), the boundary between this state and Minne-
sota, is credited to North Dakota. There are no canal-

ized rivers in the state, but there are navigable rivers.
The freight reported for the inland waterways of North-

Dakota was carried on the Red River(of the North)and
the Riviére des Lacs, a lake-like river in the northern-
most part of the state. These are not tributary to the
Mississippi river; all rivers, such as the Missouri, tribu-
tary to the Mississippi, are included in the section of
the report relating to the Mississippi river and its tribu-
taries. Of the 19,564 tons shown here as carried on
the inland waters of North Dakota, 13,964 tons were
reported from the Red River (of the North) and 5,600
from the Riviére des Liacs. Grain was the only com-
modity on the latter; and on the former it was the
chief commodity, amounting to 10,524 tons, or about
-three-fourths of the total. A small quantity—370
tons—of lumber was carried; the remainder, or 3,070
tons, was-composed of miscellaneous merchandise.
Kentucky.—For the Louisville and Portland canal, a

The lumber, amounting to 2,172

I and the Kootenal river.
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Government canal not included in this section of
the report, the report of the Chief of Engineers, U. S.
Army, gives 1,053,526 tons of freight for 1906. In
addition there are several canalized rivers in the state,
tﬁe Government reports also giving total tonnage on
these.

Freight on canalized rivers of Kentucky: 1906.

Quantity

RIVER. (net tons).

720,428

Tennessee.—There are no canals in this étate, but
there are both navigable and canalized rivers. For
the fiscal year ending June 30, 1905, 119,009 tons were
carried on the Cumberland.

Alabama.—The Government canal around the

¢ | Muscle shoals in the Tennessee river at Florence is

credited with about 26,878 tons of freight for 1906,
and the Black Warrior river with 16,281 tons.
Louisiana,—All the canals in this state are owned by
corporations, and as they are classed as ship canals no
returns for them are included in this section of the re~
port on transportation by water. Nevertheless the
corporations have made certain returns of tonnage.

Fretght on canals of Louistana: 1906.

. Quantit;

CANAL. (net tonsB)(.

Total 683, 900

: New Basin 500, 000
0Old Basin... €0, 000
Harvey's... 50,000
Company’s......... e 50 000
Lake BOTENEG. .ottt it 23,900

The great water traffic of this state, including that on
these ship canals, is shown in the section on the Mis-
sissippi river and its tributaries. :

Arkansas.—For the upper White river, a canalize
waterway, a tonnage of 7,999 was reported for 1906.

Texas.—There are several canals in this state, the
Morris and Cummings being the only one owned by a
private corporation. - The statistics obtained from boat
owners and managers are not included in this section
of the report, but the owners of the canal reported the
carriage of 2,000 tons of freight in 1906. Government
canals are the Port Arthur, the Galveston and Brazos,
and the Morgan; for these no statistics were secured.

Montana.—The freight on inland waterways of
Montana was carried on the Flathead river and lake
It aggregated 3,065 toms,
consisting of 1,624 tons of grain and 1,441 tons of mis-
cellaneous merchandise. All the grain was carried on
the Flathead river. These waters are partly navigable
and are not canalized. There are no canals in the

state.
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Anrizona.—The freight on the Colorado river in this
state is included here; it amounted to 4,800 tons. The
bulk of it is classed as miscellaneous merchandise:
while 700 tons were cement, brick, and lime, 600 tons
were fumber, and 175 tons were grain.

Idaho.—The entire quantity of freight shown for
the inland waterways of this state was reported from
boats operating on Lake Kaniksu. It aggregated 40
tons and is classed as miscellaneous merchandise.

Washington.—Of the 54,814 tons of freight included
as transported on the inland waterways of Wash-
ington, nearly all, or 53,990 tons, is shown for the
Pend d’Oreille river. From Lake Chelan 524 tons,
and from Lake Whatcom 300 tons, were reported.
The greatest part of the freight was lumber, of which
47,826 tons were carried on the Pend d'Oreille river
and 24 tons on Lake Chelan.

Oregon.—There were 14,533 tons of freight reported
forthe inland waterways of Oregon. Of this, 5,625 tons
were on the canalized Columbia, 8,808 tons on Lower
Klamath Lake, and 100 tons on the Coquille river.
The greatest part of this freight was miscellaneous
merchandise, only 750 tons being lumber, and 1,508
tons cement, brick, and lime. The Portland General
Electric Company has a canal around the Falls of Wil-
lamette at Oregon City. It reported 43,826 tons
going through this canal in the year ending June 30,
1906. The Census figures for this canal are not in-
cluded in the tables of this section of the report.

Freight on inland vaterways of Oreyon: 1906.

—— | Report !
‘unal Com-| L o . i ief o
CANAL. any (met | CANALIZED RIVEROR | Census |p it 0
P tos;ls(). t LAKE ‘ (net tons), | 7B eq"
: ] (net. tons).
Total......... 43,826 3 Total........... 1 14,533 48,911
Portland General 1! Columbia river . | 5,625 48,884
Electric Company | Coquillg river ........| 100 ...
{around the Falls ! Lower Klamnath L | 8,808 |...
of Willamette)... 43,826 | Yam Hill river....... lerereenann
| i
PASSENGERS.

The 1,871,769 passengers carried by steam vessels
on the inland waters of the United States in 1906 were
reported from 13 states. The state of New York re-
turned a larger total than that of any other state, al-
though the number for Minnesota was very close to it.
TasLe 28.—Canals and other inland waters of New York state, and

all other inland waters—passengers on sleam vessels, by states:
1906,

| |
| ; Excur-
STATE. 1 Total, Regular. Sion.
TOUAL -2 et ! 1,871,769 || 1,350,648 | 512,121
New York 828,932 || 580,246
California. 1,200 1,
Idaho..... 500 .
Illinois. ... .oveneonn. 800 [fvarnsnennnn 800
Massachusetts.......oooneea.. 345,000 000 |eeen......
Michigan....ooceniinenrnnna.. 08, 601 18,301 80, 300
Minnesota. .. ... ............ 784,648 1,236 153,412
Montana.... 3,287 2,419 868
North Dakot 1,835 2835 feeennl.l.
Oregon___.. 8,119 6,119 2,000
« Washington. 30,087 28,440 1,627
West, Virginia. . 10,000 S, 000 2,000
R ETel LT T 70,780 48,352 22,428

TRANSPORTATION BY WATER.

The 828,932 passengers carried by steam vessels on
the inland waters of New York were reported from 8
waterways. It is probable that, because of the exclu-
sion from the census of steamers of less than 5 tons net
register, some passengers, both regular and excursion,
have been omitted. "It is likely also that in some in-
stances care has not been taken to separate accurately
regular passengers from excursionists. Some of the
returns are estimates.

TaBLe 29. —Canals and olher inland waters of New York state—regu-
lar and excursion passengers on steam wvessels, by canals and lakes:

1906.

CANAL AND LAKE, Total. || Regular. Eé’fgr‘l]‘r'
s 7 §28,932 580,246 | 248, 686
OneanalS......co.o... e 61,049 || 26,799 34,250
Cayuga and Seneca canal and LakeCayuga.; 19,000 12,000 7,000
Caynga and Seneca eanal and Lake Séneca. 5,480 1,189 4,300
Eriecanal. ..o e 32,000 9,050 22,950
Oswegoeanal......cooeiiiiiiiiuenivainnn., 4,560 4,560 |.ecinneann.-
(03B 1.3 SN | 767,883 || 553,447 214, 436
‘ Lake Canandaigua ...ooovvnenrecmennennnen. 39,360 27,360 12,000
Luake Cayugh..... .1 45,600 , 000 25,600
Lake Champiain 192,867 187,801 4,976
Lake Chautauqua. 326,004 || 192,044 134,860
Lake Conesus. ... 39,217 14,217 5, 000
Lake George.. .0 106,835 || 108,835 1............ .
Lake Seneta. o ovneeeeraaee e e b 17,100 5,100 12,000

There were 6,120 passengers carried by unrigged
craft, all in New York state: 4,120 on the Erie canal,
2,520 being regular, and 2,000, all regular, on Lake
Champlain. »

The Erie canal passengers were carried between
Syracuse and near-by points; between Tonawanda and
adjacent places; and between Schenectady, Fort Plain,
and Amsterdam. The largest number of passengers
carried on the inland waters of New York were reported
from Lake Chautauqua, probably as a result of the

“educational and other assemblies held there during the

summer. It is stated! that in 1825, the year the Erie
canal was opened, the number of persons passing
Utica in freight and packet boats during the season
was over 40,000. At that time the railroads were not
extensively in operation, and travel by canal boat
offered advantages greater than thoses prevailing to-
day. Notwithstanding this, in 1906 the number of
passengers taken from one point to another on the
canal was 36,120, 32,000 being carried by steam ves-
sels and 4,120 by canal boats.

POWER ON CANALS..

Steam.—Although the feasibility of using steam as a
motive power on the Erie canal was discussed * before
the opening of the canal in 1825, a steam-propelled
canal boat was not successfully introduced until No-
vember 17, 1870.* This boat went up the Hudson

! State of New York, Report of the State Engineer and Surveyor,
Supplement, History of New York Canals, Vol. I,1905, ‘‘Chronolog-
ical Résumé of Laws and Events,’’ page 958.

*Ibid., Vol. I, 1905, Bibliography, page 1339.

3Ibid., Vol. I, 1905, “*Chronological Résumé of Laws and
Events,” page 966.
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river and through the canal to Schenectady and re-
turned. The first steamer began to ply on the Erie
canal the year following. In 1874 there were 15
steamers in operation; in 1883 there were 92. In 1891,
however, only 29 were in active service! In 1906,
according to the Census returns, 64 steamers and steam
canal boats were in operation on the canals of New
York and 20 on the canals of other states.

Electrie.—Several methods of hauling canal boats by
means of electricity have been tried on the canals of
New York, Pennsylvania, and Ohio; although some of
" them have proved successful, none has been installed
for permanent operation.

The first experiment on the Erie canal was with the
Hawley method in 1893, a steam propeller being fitted
with electric motors, the current for which was taken
from a trolley wire on the bank. Later this method
was tried again and with greater success; but the
banks were threatened by the churning of the water.

Another system tried was that of Richard Lamb,
who used, at Tonawanda, a telpher motor, or electric
motor carriage, traveling on a permanent, suspended
cableway, taking the current from the cable, and tow-
ing the boats by a line, as in horse or mule towage.
Passing boats exchanged motors and went on with-
out delay. _

Tt was stated -in 1895 that the New York state
authorities had agreed to conditions by which electric
power could be. used from the Niagara power houses
at the rate of about $20 per year per horsepower.’

About this time, also, the Dutton electric propeller
device was recommended. This device consisted of a
cable of wire on posts with a connecting trolley pole
on the boat to which was attached an adjustable pro-
pelling apparatus.

Tn 1903 a part of the Erie canal, 2,700 feet in length,
at a sharp curve near Schenectady, was set aside for
equipment with the Wood system.? A mile of double
track girder rail, one rail elevated above the other, was
laid back of the towpath, and on each of these mono-
rail tracks a towing car ran. This car was 10 feet long,
2 feet, wide, and about 3 feet above the rail. It had
two 22-inch grooved wheels, each driven by a 40-horse-
power street car motor through a set of double reduc-
tion gears. A heavy arm extending downward was
equipped with springs that caused a pair of "groqved
wheels to press upward on the lower rail, the springs
being adjusted so that the grip of the car on the track
was sufficient for any reasonable traction. The cur-
rent was taken from the overhead wire through a trdlley
arm such as is used on mining locomotives, and con-
trolled by & series-parallel controller with a few steps

! State of New York, Reporg of the State Engineer zmc} Surveyor,
Supplement, Higtory of New York Canals, Val. I, 1905, **Chronolog-
'ca{) Résumé of Laws and Events,’? page 872, | ) N

2 Thomas Commerford Martin, “The Utilization of Niagara,
Annualreport of the Smithsonian Institution, 1896, pages 230and 231.

3 These statements are based upon an arficle in the Engineering
Record, vol. 48, No. 20, November 14, 1903, page 596.
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and by a resistance box located at one end of the car.
The voltage was 475 or 500, and one wire served for the
cars on both tracks. The boats were hauled by tow
ropes attached to hooks on the body of the car. Itis
stated that about 600 tons were hauled without any
difficulty at a speed of 4} miles an hour. Four loaded
boats were also hauled readily at about the same speed
without creating a wash injurious to the banks. No
trouble was experienced in passing tows, and none was
to be expected with tows handled by the monorail cars,
for the greater elevation of one of the tracks would
enable the tow ropes to be crossed without any diffi-
culty, since it would be easy to hold down the trolley
arm of one of the motors long enough for the other to
pass. While the members of the commission before
whom the experiments were conducted were satisfied
with the success of the scheme, they decided that it was
best to wait for the completion of the barge canal before
authorizing a permanent installation.

In the summer of 1807 experiments with telpher
motor towage were conducted on the Lehigh Coal and
Navigation Company’'s canal at Mauch Chunk, Pa.
Vice-President Wilbur, in a letter to the Bureau of the
Census under date of May 12, 1908, wrote: “The
experiments were conducted sufficiently long to demon-
strate the practicability of electrical towage, and also
demonstrate to our own satisfaction that if our tonnage
were of sufficient volume, we would be justified in mak-
ing the expenditure necessary to install the system.
Until, however, our tonnage reaches substantially
three times what it now is, or was last year, we would
not be justified in making the necessary expenditure.”

The tests were conducted by Lewis B. Stillwell and
. St. Clair Putnam, and the results are given by them
in “Notes on Electric Haulage of Canal Boats.”’*
One object of the experiments was to determine the
relative merits, for the purpose contemplated, of loco~
motives supplied by trolley and operating upon & track
of 42-inch gauge, and a monorail system. One section
of the canal was equipped with mining locomotives
weighing 8 tons and having direct current motors of
28 horsepower operating on 500 volt trolley circuits.
An experimental generating plant was used as & source
of power supply. Another section was fitted with a
monorail supported at a height of 4 feet above the
ground by steel posts outside the towpath. Sew?ral
traction machines or tractors were used, the heaviest
weighing 7,350 pounds with instroments anfl Crew.
The electric equipment of each machine comprised one
divect. current 40-horsepower motor.

Four canalboats, loaded andlight, infrom one-boatto
four-boat tows, were used in all comparative trials, In
addition, the regular canal traffic was handled }By the
locomotives and tractors during October and Novern-
ber and a part of September. The average speed ab

. X
4 Proceedings of the American Institute of Electrical Engineers,
March, 1908, page 303 if.
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which a team of mules draws a one-boat tow approxi-

mates 1.75 miles an hour, and does not exceed 2 miles
in still water. If the cuirent assists, the speed is
greater; when the current is against the boats, the
speed drops very low.

boats were handled, both loaded and empty, at speeds
' harbor, $8,000; and 815,000 for deepening the channel

exceeding 5 miles an hour; two-boat tows, at from
3.5 to 4 miles; and four-boat tows, up to 3 miles an
hour, except on very sharp convex curves.

There was |

comparatively little difference in efficiencies between

the mining locomotive and the monorail tractor, with
which comparisons were made.

Ohio had a short and partial service with an electric
railway towing method oo a section of the Miami and
Erie canal from Cincinnati to Middletown, a distance
of about 42 miles. This system was installed by the

- Miami and Erie Canal Transportation Company, to
which Thomas N. Fordyce assigned a contract made
with him for thirty years by the board of public works
March 28, 1900, pursuant to an act of the general
assembly, April 25, 1895, The contract was for an
electrical installation for haulage purposes along the
entire length of the canal from Toledo to Cincinnati,
a distance of about 244 miles. Two and one-half years
was the time set for the completion of the work between
Cincinnati and Dayton, and four years for the con-
struction and equipment of the entire system. These
terms, it was alleged, were not complied with. The
company became bankrupt, and the state brought a
suit to oust it from the canal. This suit was pending
in 1907.

The haulage was by electric locomotives on a stand-
ard gauge track laid along the towpath, the center
being about 6 feet from the water’'s edge and the whole
track about 2 feet above the water level, so as to avoid
the wash. The locomotives were of the four-wheel
mining type and weighed about 55,000 pounds each,
with a wheel base of 7 feet. They were equipped with
two 80-horsepower induction motors, with double

" ments at wvarious localities on the lake.
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Lake Champlain.—The first improvements on Lake
Champlain were authorized by the act of July 4, 1836,
which appropriated $43,000 to be used as follows: For
huilding a breakwater, or pier, at Burlington harbor,

With towing machines single =~ $10,000; for the same purpose at Plattsburg harbor,

$10,000; for improving the entrance to Whitehall

between North and South Hero islands, near St.
Albans. Up to and including the act of March 2, 1907,
Congress has appropriated $1,347,910 for improve-
Of this

- amount, 84.1 per cent was appropriated up to and in-
' cludmg the act of September 19 1890, and the balance

‘reduction gears, and three self-cooling oil transformers. |

The current was supplied by the Cincinnati Gas and
Electric Company. Three-phase 60-cyele current at
4,200 volts was transmitted over the transportation
company's line of two overhead trolley wires to a
station five miles distant, where there were three 150
kilowatt 60-cycle oil-cooled transformers, including one
in reserve. A generator at this station furnished the
current to the Cincinnati section of the canal. The
railway track was used for the return.?

CONGRESSIONAL APPROPRIATIONS.

Appropriations, except as herewith given for inland
waterways, have been included in the other geographic
divisions, such action being due in most cases to the
impracticability of segregating the various amounts.

! Report of the Attorney-General of Ohio, January 1, 1906, to
January 1, 1907, page xi,

* Statements based on article in the Engineering Record, pre-
viously cited,

since that year.

The following statement shows the Congressional
appropriations made for improvements on Lake Cham-
plain, by localities:

Congressional appropriations for the survey, tmprovement, and main-
Lenance of the harbors and tributary streams of Lake Champlain, by
periods and localilies.

Date of APPROPRIATIONS.
earliest
LOCALITY. appro- | Uptoand | 1801t0
pria- Total ] including | 1006, in-{ Marchz,
tion. i 1800. clugive. | 1907
Total «evvrrennnannes 1836 || 81,347,910 ]‘ $1,133,660 | 211,750 | 82,500
New YOIk coeernrnnennans. 1836 356,680 ||+ 328,680 | 28,000 |..........
Great Chazy river ....| 1800 18,000 | 10,000 | 8,000 . .n......
Plattshurg harbor....| 1336 190, 680 | 185 680 5,000 {..........
Rouse Point hreakwa-

1223 1884 98, 500 83, 500 15,000 1. .......-
Ticonderoga river .....| 1881 16, 500 18,500 fovurrvennsfonrvnnnns
Whitehall barbor.....; 1836 33,000 33,000 [ocmeeiniudiniiinn

Vermont cosevuecnonrrnnnn- 1836 991,230 804,980 | 183,750 2,500
Burlington harbor.. 1836 699,980 582,230 ¢ 117,780 { ........-
Gordons Landing har- .

................. 1886 34,750 34,750 fenererennsloasnennnss
Lake Champlain nar-

TOWSE vvemcamvcnmannn- 1836 1123, 500 76, 000 45,000 2,500
Ottercreek ... ....... 1872 62, 500 41, 500 21,000 |...onuels
Swanton harbor...... | 1873 70, 500 F(178:10,1 5 PRI N

1 Includes 531 000, appropriated for deepenmg the chanuel near St. Albans
called the ' Gut.”

Red River (of the North) and Warroad harbor and
river.—The first appropriation for the improvement
of the Red River (of the North), which is the boundary
separating Minnesota from-North Dakota, was made
in 1876. The appropriations in the statement fol-
lowing include appropriations for the survey of Otter
Taillake and river and Red Lake and Red Lake river.
The object of the improvement is to provide an open
channel from Breckenridge to the northern boundary,
395.5 miles. Navigation is now confined to compara-
tively short reaches north and south of Grand Forks,
and consists mainly in the transportation of wheat to
Grand Forks by 2 steamboats and 12 barges. Bars
havebeen lessened by dredging; trees, snags, and bowl-
ders have been removed, and training dikes built.

The first appropriation for Warroad harbor and
river, Minnesota, was made in 1899. The outlet of
Warroad river is the only natural harbor in the United
States on the Lake of the Woods, which is part of the
boundary between Minnesota and Canada, and almost

-
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wholly within the latter territory. By dredging, a
minimum depth of 12 feet on the bars and of 9 feet in
the inner channel has been secured. Two steamboats,
4 sailing vessels, and 2 gasoline boats made regular
trips to and from Warroad during the season of 1906.
There are now upward of 25 steamboats, from 10 to 500
tons capacity, navigating Lake of the Woods, the
greatest stretches of which are in Canada.

The statement that follows shows the data concern-
ing Congressional appropriations for the inland water-
ways mentioned here:

Congressional appropriations for the survey, improvement, and main-
tenance of Red River (of the North) and Warroad harbor and river.

APPROTRIATIONS,
Dateof;
en‘rllest\
appro~ | Up to 1801 to
Drig- || mospy and in- | ja5e" o | March 2,
tion, lncllsl‘lgc(l)l'ng clusive. 1807.
00T 711 1876 ) $421,623 || $218,000 | $188,623 $15,000
Red River (of the North)..... 1876 338,623 i 218,000 | 1105,623 15,000
Warroad harbor and river....| 1809 83,000 [|...-ennn-n l 83,000 |..evurenn-

1 Includes nppropfln.flons for survey of Otter Tail lake and river, and Red
Lake and Red Lake river,

THE DEVELOPMENT OF INLAND WATERWAYS.

The renewed activity in connection with the im-
provement of inland waterways makes interesting cer-
tain expressions concerning this question when canal
construction was at its height in the early part of the
last century.

“The state has now 720 miles of public improve-
ments, which, in point of extent, execution, and pro-
spective usefulness may challenge & comparison with
any other structure known to modern times,” said
Governor Wolf of Pennsylvania in his annual message
to the legislature in 1834.*

“The possibilities of complete connections between
the internal water systems of this country, and through
them with all other portions of the outer world, are
bewildering. What was actually accomplished in link-
ing the Lakes with the Hudson exceeded all rational
expectations, and if plans for connecting Philadelphia,
Baltimore, and Georgetown with the Ohio river had
been equally successful, the utility of canals would have
been greatly increased and railway progress greatly
retarded. In 1833 hopes were still cherished of
the completion of the Chesapeake and Ohio canal,
throughout its entire length, from Georgetown to Pitts-
burg, and another project, frequently discussed, for
which national aid was solicited, was the construction
~ of anational steamboat canal, which would connect
the Susquehanna with an avenue leading directly to
the Great Lakes.”” ?

1 Mitchell’s Compendium of Canals and Railronds, 1835, page, 34,
2T, 1. Ringwalt, “Development of Transportation in the United
States,” page 61,
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“‘The proposals to unite the Potomac to the Ohio,
Lake Michigan to the Gulf, and Pittsburg to Lake
Erle, by water, lift one into the realm of large concep-
tions. Yet the first was advocated by Washington,
the second by Madison, and the third by Calhoun;
hence, at the dawn of the twentieth century, they
should not be regarded as novel.”’2 )

That the same, or greater, enthusiasm prevails
tp—day is evident. At the Deep Waterway Locnven-
tion at Memphis, Tenn., October 4, 1907, President
Roosevelt, in the course of a comprehensive address,
said: “Facility of cheap transportation is an essential
in-our modern civilization, and we can not afford any
longer to neglect the great highways which nature has
provided for us. These natural highways, the water-
ways, can never be monopolized by any corporation.
They belong to all the people, and it is in the power
of no one to take them away."”

In opening the National Rivers and Harbors Con-
gress in Washington, D. C., the same year, Secretary
Root emphasized the necessity of the proposed systems
of national waterways by saying: ‘The railroads of
the country no longer are able, physically, to carry the
traffic of America, and the one avenue open to such
traffic is water transportation. We must move for-
ward or we will go backward. I see American produc-
tion handicapped by two things: First, the cost of
getting the goods to the seaboard; and second, the
absence of an American Merchant Marine.”

An Inland Waterways Commission was appointed
by President Roosevelt in 1907, “to recommend a full
and comprehensive plan for the development and utili-
zation of all the natural resources of the country
relating to water. Its primary purpose was to facili-
tate water transportation, upon which the prosperity
of the country so largely depends”* One of the
great results of this appointment was.the conference af
governors of states and other notable delegates at the
White House in May, 1908, by request of the President.

Senator Newlands, of Nevada, who is vice-chairman
of this commission, is also the author of a bill for the
appointment of an official Inland Waterways Commis-
sion, with power to expend, under the direction of the
President, $50,000,000 annually for the next ten years
in surveys and practical work for the improvement of
the country’s waterways.

Tt is Senator Newlands’ opinion that * the Ohio can
be connected by canal with Lake Erie, the Mississippi
with Lake Michigan, and so on; and we can connect
the entire Mississippi valley, the Gulf coast, and the
Atlantic coast with each other by a system of sheltered
waterways along the Gulf and Atlantic coasts * kO
consisting of bays, sounds, and rivers to be connected |

8 Forestry and Irripation, January, 1908, pages 8and 9. .

4 Hoxi3 ? Fgancis G. %Ia ewlailds, “Use and Deyelopment of American
Waterways,” in American Waterways, American Academy of Polit-
ical and Social Science, January, 1908, page 49.
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with each other by canals, such as the contemplated
canal across Florida, connecting the Gulf with the
Atlantic coast, the canal connecting the Carolina
sounds with Chesapeake bay, the canal connecting
Chesapeake bay with the Delaware river, the canal
connecting the Delaware river with the Raritan, and
the canal across Cape Cod, thus giving a sheltered
+ waterway from the mouth of the Mississippi to Maine,
upon which it is possible that boats of standard draft
could passfrom Boston down the Atlantic coast, across
Florida to the Gulf coast, and up the Mississippi to the
Great Lakes. If these things were done, and warfare
between the railways and waterways should continue,
there would still be sufficient transportation, without
the distributing aid of the railways, to constitute a
very influential part of the commerce of the country.””*

The country has been divided into four systems:

(1) The Atlantic Interior, comprising all territory
east of the Rocky mountains.

The chief projects here are the building of one vast
waterway of canals and canalized rivers from the Great
Lakes to the Gulf of Mexico; and another from Boston
by the Cape Cod canal, now under construction by pri-
vate citizens, through Long Island Sound, New Jersey,
Delaware, Virginia, Maryland, North Carolina, South
Carolina, and Georgia, to the Florida rivers. Many of
the connecting links are old canals and canalized rivers.
Besides this, rivers and neglected streams from Maine
to Texas, including the Mississippi to its headwaters
and its great tributaries, are to be improved. An
inner passage, also, is planned to extend from the Mis-
sissippi to the Rio Grande, and another from the Mis-
sissippi to Florida. Canals are also to connect the
Great Lakes with the upper Mississippi and the Ohio,
and the canal now building under private auspices
from Ashtabula, Ohio, to Pittsburg, Pa., is to be com-
pleted. Among the propositions for this system are
the union of Toledo with Cincinnati by a deep water-
way, the joining of Toledo with Chicago by means of a
barge canal, the connection of Chicago with New York
by way of the Great Lakes, the Erie canal, and the
Hudson, and even the junction of New York with
Puget Sound. The connection of the Mississippi, Ohio,
and Tennessee rivers with the Coosa, Ocmulgee, and
Altamaha, thus uniting the Ohio and Mississippi sys-
tems with our southeastern coast waters at Mobile and
Brunswick, respectively, is another project.

(2) The Columbia-Puget, with the improvement of
the Columbia, Willamette, and Snake rivers, where
much work has already been done by Federal and
state governments.

(3) The California, involving principally the canali-
zation of the San Joaquin and the Sacramento rivers.

(¢) The Colorado river, with extensive projects prin~
cipally for irrigation.

It is of interest to note what is being done or pro-
jected of superior importance in the various states,

! Hon. Francis G. Newlands, ¢ Use and Development of American
Waterways,’” in American Waterways, American Academy of Polit-
ical and Social Science, January, 1908, pages 55 and 56.
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whether by Federal, state, or private enterprise, in the
construction and improvement of inland waterways of
all kinds. Statements concerning Federal enterprises
are taken largely from the reports of the Chief of En-
gineers, U, 8. Army.

NORTH ATLANTIC DIVISION.

Massachusetts—The passage around Cape Cod is the
great highway for the commerce between the north-
eastern. and southern ports, and for many foreign
vessels whieh touch at Boston, bound. to or from
New York. The idea of a canal across Cape Cod is a
very old one, and as early as 1676 a cut through the
peninsula was considered ; although numerous surveys
for & canal have been made, no actual work was ever
accomplished until recently. The Boston, Cape Cod,
and New York Canal Company has recently been
chartered and proposes to cut a canal, without locks,
250 to 500 feet wide, and 25 feet deep at low water,
across Cape Cod from Barnstable bay to Buzzards bay,
a distance of 8 miles. As estimated, the cost of this
waterway will be about $10,000,000, and the expecta-
tion is that it will be completed in the fall of 1911.
The proposed canal will shorten the distance between
Boston and New York, and eliminate the great danger
from marine disaster to vessels passing around the cape.

New York.—One of the most noteworthy projects
in artificial waterways is the enlargement of the Frie,
Oswego, and Champlain canals, all located within, and
owned and operated by, the state of New York. The
expenditure for this improvement of $101,000,000,
which will be the cost according to the estimates of the
state engineer and surveyor, was authorized by a vote
of the people at a general election. More than one-
half of the new water routes will be through river chan-
nels and lakes, and the canal work involves the con-
struction of entirely new channels and locks, in many
places along different routes from the present canal.?

On the principal route, or the Erie canal, from Lake
Erie to the Hudson river, the new channel will follow
the line of the old canal, in the main, from the Niagara
river at Tonawanda to the neighborhood of Lyons.
Thence it will take a new route to the south of the

Montezuma marshes, and in the Seneca and Oneida

rivers and across Oneida Lake. Thence it will cross to
the Mohawk river, west of Rome, and utilize the bed
of that river for most of the distance to Waterford on
the Hudson. Thenew route will remove the canalfrom
the business districts of Rochester and Syracuse, and at
the same time furnish each of these cities with larger
and better facilities for water traffic in the Genesee
river and Lake Onondaga. The most important
changes of level will be at Lockport and Waterford.
At the former a flight of 2 locks will replace the 5 now
in use; and at the latter 5 locks, with a fall of 34 feet
each;, will take the place of the 16 in the neighborhood

| of Cohoes, on the old canal.

*John A, Fairlie, “New York Canals,” in American Waterways,
page 121,
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In addition to this main line, the Oswego river will

be canalized from its junction with the Erie canal |

route to Lake Ontario, furnishing a waterway from
that lake to the Hudson with only 35 miles of canal.
The Hudson river will also be made navigable from
Troy to Fort Edward; and from there a new channel

of that name. :

Work on the general project is already under way,
but it is not expected that it can be finished in less than.
six years. When the improvement is finished, the
canals are to have s minimum depth of 12 feet and a
minimum bottom width of 75 feet, except when they
pass through rivers or lakes, when the minimum bot-
tom width shall be 200 feet. The locks, which are the
principal factors in limiting the size of the vessels, will
be 328 feet in length and 45 feet in width. These will
permit the passage at one time of 2 boats, each 150 feet
long and 42 feet wide, drawing 10 feet of water, and
having a capacity of 1,500 tons; and such barges will
be the most economical unit for transportation on the
new routes. The size of the barges and the location of
so much of the new routes in open water courses will
involve the disappearance of the primitive system of
horse towage, and will make necessary the use of steam
or other mechanical motive power. Itisexpected that
vessels will usually go in fleets of 4, one steamer towing
3 barges, and under these conditions it is estimated
that the trip from Buffalo to New York can be made
in five days, in place of ten days, as at present.!

The Rochester Chamber of Commerce, in pursuance
of another project of improvement in waterways,
resolved on December 2, 1907, that ““the proposed
‘Rochester, Pittsburg and New Orleans Waterway,’ or
‘The Middle Route from Lake Ontario to the Gulf of
Mexico,’ is worthy of careful consideration.” This
route was described by J. T. McClintock, county engi-
neer of Monroe county, N. Y., who said: “It is possi-
ble to build a waterway 12 feet deep from Lake Ontario
up the bed of the Genesee river, over the divide at Cuba
and down the Allegheny river to Pittsburg, whereit will
connect with the Ohio, and then the Mississippi river
to the Gulf of Mexico. The total length {from Lake
Ontario to New Orleans will be about 2,308 miles, and
to Pittsburg 360 miles. It is apparent from informa-
tion we now have that 35 locks or lifts would be suffi-
cient to reach Pittsburg * * *. Mechanical lifts
have been perfected which permit of boats being raised
or lowered 100 feet or more at one lock.”

New Jersey.—The Raritan river is 10 feet deep for 12
miles from its mouth to New Brunswick. Both New
Jersey and Delaware have profited by the improve-
ment of the Delaware river as far as Philadelphia. A
30-foot depth to Trenton is projected.

1 John A. Fairlie, “New York Canals,” in American Waterways,
pages 122 and 123.

T« Waterways Development,”’
ber of Commerce at the regular meeting,

in Proceedings of Rochester Cham-
December 2, 1907, page 14 &,

~ projects now receiving attention.
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Pennsylvanin.—A ship canal to connect Pittsburg
with Lake Erie is probably one of the most important
The Lake Erie and
Ohio Ship Canal Company has been granted permission
by Congress to construct a canal 13 feet deep, with a

i surface width of 177 feet, from Beaver, Pa., on the
will follow the line of the Champlain canal to the lake | ’

Ohio river, to Ashtabula, Obio, on Lake Erie. The
total length of this waterway is to be 103 miles, of
which nearly one-half will be formed by the canaliza-
tion of rivers tributary to the Ohio river. It will re-
quire from 25 to 30 locks, 400 feet long by 56 feet wide,
to overcome the rise to or the fall from the summit
level of the canal. Tt is estimated that the original
cost will be $50,000,000, and that it will take five years
to complete the canal after construetion work has com-
menced. When complete it will be possible for lake
vessels to carry iron ore direct from the Lake Superior
mines to the furnaces along the route of the canal, and
for coal to be shipped from western Pennsylvania
mines to upper lake ports by an all-water route. It
has been estimated that the annual traffic through the
canal will not be less than 18,000,000 tons, or about
one-third of the annual tonnage through St. Marys
canal, and that there will be a great saving on iron,
coal, and coke, the commodities whose tonnage will
constitute the greater part of that through the canal.
Steam whaleback vessels of the type now in use on the
Great Lakes can easily pass through the canal to
Pittsburg.

The QOhio river from Pittsburg, Pa., to its mouth
in the Mississippi river, near Cairo, IIl., has a length
of about 1,000 miles. Since 1825 the Federal Govern-
ment has been at work on this river securing addi-
tional depths at islands and bars by the construction
of low dams, by building dikes where the river was
wide and shallow, by dredging, and by the removal of
rocks and snags. In 1875-76 Congress first approved
of the project of canalizing the upper part of the river
to secure a low-water depth of 6 feet, by the construe-
tion of locks and dams, the first of the locks, located at
Davis Island, 5 miles below Pittsburg, being completed
in 1885. The next lock to be completed is located
at Beaver, Pa., 29.5 miles below Pittsburg, and was
placed in operation in 1904, and another lock, located

. between Davis Island and Beaver, was completed in

1

|
1
1
I
1
|
1

' 1906. At the present time the accepted project is for

6-foot navigation from Pittsburg to Aurora, Ind., just
below Cincinnati, about 500 miles down the river, and
contemplates the construction of 32 additional locks,
of which 7 are now being constructed. To complete
the canalization of the Ohio to its mouth at Cairo, Ili.,
would require 30 additional locks. Around the Falls
of the Ohio at Louisville, Ky., about 396 miles below
Pittsburg, is the Louisville and Portland canal, about
2.4 miles long, with 4 locks. This canal has been in
operation for many years. The United States Gov-
ernment has already expended over $15,000,000 on the
improvement of the Ohio, and it will take between
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$25,000,000 and $30,000,000 more to complete the | ) :
- with the waterways of Pennsylvania.

canalization of this river.

The Allegheny and the Monongahela rivers form the

Ohio river.
ume for the purpose of slack-water improvement.

The Allegheny has ample width and vol- |
| to Baltimore.

Three locks between Pittsburg and Natrona, a dis-

tance of about 24 miles, have already heen con-

- harbor also have been improved.

structed, and a project has been submitted to canalize -

struction of 54 additional locks, at an estimated cost
of about $13,500,000. The project, however, is to
extend slack-water navigation only to Monterey, about
80 miles above Pittshurg, by the construction of 8
additional locks and dams at an estimated cost of
about $2,500,000.

The improvement of the Monongahela river in Penn-
sylvania extends from Pittsburg to the mouth of Dun-
kard’s creek, a distance of 87.5 miles. This makes
the waterway of great use to the eoal fleets, which
are accustomed to wait in Pittsburg harbor for the
rise in the Ohio, in order that they can proceed to
poinis on that river and on the lower Mississippi.

Several packet lines ply on the Monongahela, Ohio, |

and Allegheny rivers. This system of inland water-
ways is one of the busiest in the United States.
Another important undertaking is thus outlined:
“As a link in the chain of deep waterways from Bos-
ton to Beaufort, the Delaware is of first importance.
Its 30-foot channel from Philadelphia to deep water
in Delaware bay will be ample until other links in the
chain have been completed, and by that time it will
have been further deepened. The proposed Delaware
and Chesapeake Ship canal will at once put Philadel-
phia in communication with numerous important
points on Chesapeake bay and its tributaries. The
" extension northward to Raritan bay involves not only

the building of a ship canal, but extensive improve- |

ments in the river itself, for the channel north of Phil-
adelphia is only 9 feet deep the greater part of the
way to Bordentown. Southward from Philadelphia,
to whatever point may be selected as an outlet to the
Delaware and Chesapeake canal, the Delaware river is
already an ample waterway for the purposes of the
proposed continuous inland route. The immediate
demand is for the completion of the 30-foot channel
from Philadelphia to the sea; then for a survey of 35
feet, which is necessary to accommodate vessels of
increased draft.”’*

SOUTH ATLANTIC DIVISION.

Delaware—~In 1901 the legislature of this state
authorized the expenditure of $60,000 toward the im-
provement of the Christiana river at Wilmington.
The entire amount has been expended and the project
toward which it was applied has been completed.
The state is much interested in the improvement of

iHon. J. Hampton Moore, M. C., “Delaware River,’’ in American.
Waterways, pages 71 and 72,
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the Delaware river, which is described in connection

Marylund.—The Susquehanna river is navigable for
5 miles from its mouth, and the Patapsco for 11 miles
The Government has done much work
Chesapeake bay and Baltimore
The Potomac river
The Chesapeake

on these waterways.

has a 24-foot depth to Washington.

the river from its mouth to the state line, by the con- | and Ohio canal has been controlled since 1890 by a

board of trustees appointed by the court in the inter-
est of bondholders under the mortgage of 1844, Tts
traffic tonnage is almost altogether that of coal.

District of Columbia.—The Federal Government has
improved the Potomae above and below Washington.
The Potomac is navigable to the foot of Little Falls,

Virginie.—In Virginia the York river is 21 feet deep
to West Point, a distance of 45 miles; the Rappahan-
nock has a depth of 9 feet for 106 miles, and the
James 100 miles of 17-foot channel to Richmond.
The Mattapony, the Pamunkey, and the Nansemond
are being improved.

West Virginia.—Slack-water navigation on the Little
Kanawha river extends from its mouth at Parkers-
burg to Creston, a distance of 48 miles, and provides
a depth of 4 feet. Four of the 5 locks now in opera-
tion were constructed by the Little Kanawha Naviga-
tion Company between 1867 and 1874, and afford
slack-water navigation from Parkersburg to Spring
Creek, a distance of 43 miles. The Federal Govern-
ment built a lock 2 miles above Burning Springs, and
it was opened to navigation in 1891. In 1905 the
Federal Government purchased the navigation com-
pany’s locks, and it is now proposed to continue the
canalization of this river to Bulltown, about 130 miles
above Parkersburg, by the construction of 11 addi-
tional locks, '

The Great Kanawha river flows through a region
rich in mineral wealth, especially coal. The original
project for the canalization of this river was adopted
in 1873, and the modified project in 1875, and the
river is now canalized from Point Pleasant, where it
empties into the Ohio river, to Loup Creek shoals,
about 90 miles above the mouth. There are 10 locks
and dams, 2 of the dams being fixed and 8 movable.
The first lock and dam in this system were put in oper-
ation in 1880, and the last in 1898. Since the im-
provement there has been a large increase in the com- .
merce of this river.

Before the Monongahela river in West Virginia was
improved, at high water steamboat navigation was
practicable only as far upstream as Morgantowh.
Occasionally & boat would go to Fairmont. The
canalization and other improvements finished in 1899
furnished a channel 5.2 feet deep at low water as far
as Morgantown. The completion later of 6 locks and
dams extended slack-water navigation about 28 miles,
frgm Morgantown to a point on the West Fork river 4
miles above Fairmont, with & minimum navigable.
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depth of 7 feet. The Chief of Engineer's report, 1907
advises that © the improvement should enable tl',le ioe.oi
ple of the territory alfeeted to transport coal, general
froight, ete., almost uninterruptedly to market.” A
daily line of packets plies the river Detween Pittsburg
Pa., and Fairmont, W. Va., and towboats run as Ofi)el‘i
as required,

Novth  Cwroline.~-The aim of the Federal Govern-
ment ix to make o channel 5 feet in depth on the Roa-
noke from its mouth to Welldon, o distance of 129

miles,  The Tar has o channel 3 feet deep for 22
miles,  The Neuse and Trent are said to be navigable

to Smithficld, a distancee of. 150 miles, and it is expected
that they will he deopened until they have a channel
of 3 feot. The Cape Foar viver is to be canalized and

made 8 feet deep to Fayetteville, a distance of 115

miles, :
Sowth Croline.  In this state the principal rivers

are the Waceamaw and the Little Peedee, which are’

fairly deap for 50 miles and only 2 or 3 feet In depth
for 50 miles more; the Santee, with its tributaries; the
Congaree and the Watereo; and the Peedee; all of
which the Appalachinn Forest Reservoir system
would make navigable for river steamers, Work on
these waterways has boen progressing for the last two
or'threoe decudes.

Georgia.~—The Coosn river is formed at Rome, Ga.,
by the junetion of the Qostensuls and Etowah rivers,
which haye their sources in northern Georgia. The
Oastenaule is formed by the junction of the Coosa-
watteo and Connesauga vivers, 56 miles northwest ‘of
Rome.  Tho Oostenaula and the Coosawattee are nav-
{gablo for light-dralt boats (during nine months of the
yenr for a distance of about 10§ miles, but the Etowah
and Connesauga are not navigable. The Coosa river
has always been navigable for light-draft boats from
Rome, Ga., to Greenport, Ala., an estimated distance
of 162 miles, anct this part of the riveris of such a char-
acter as Lo make ity improvement by works of con-
traction and channel exeavation entively practicable,
excopt at Horseleg shoals, near Rome, where a lock of
low litt will ultimately be required. ¥From Greenport
to Wetumpka, Alu., o distance of 142 miles, locks and
dams are required in conjunction with works of con-
traction and channel excavation o provide for navi-
gation.  From Wotumpka to the junction of the Tal-
lapoosa, the viver is navigable b all seasons. Various
examinations -and cstimates for the improvement of
parts of this river between Rome and Wetumplka were
made up to the time of the adoption of the existing
project. This projoct provides for a lock with exca-
vation for o 4-foo channel between Rome and Wills
crook in Alabama; for 3 locks between Greenport and
Whisenant and Ten Tsland shoals, with an extreme low-
wator depth of 4 feet on miter sills, together with a
3-foot channel between locks 1 and 3; for 5 locks and
dams from and including lock 4 to the East Tennessee,
Virginia, and Georgin Railroad bridge, with an ex-
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treme low-water depth of 6 feet over the miter sill
together with a connecting channel 100 feet wide and 4’:
feet deep at extreme low water; and for 23 locks and
fl‘a,ms, with 6 feet over the miter sills, between the East
lennessee, Virginia, and Georgia Railroad bridge and
Wetuippka. In addition, the channel is to be cleared
of various rock reefs and points, so as to give a mini-
mum depth of 4 feet. The cost of these improve-
ments is estimated at about $7,000,000. Three locks
below Greenport have been built and lock 4, about 26
miles below, is under construetion. : |

Georgia is to be one of the great beneficiaries of a
projected inner canal from Cairo, Ky., to Brunswick
and Savannah. A bill involving the appropriation of
$75,000 for a survey of this great canal has already
passed the United States Senate.

Florida.—The St. Johns river is navigable 276
miles to Lake Washington, and is 13 feet deep to
Palatka. The Ocklawaha, the Kissimmee, the Caloo-
sahatchee, the Suwanee, and the Withlacoochee also
are in a projected scheme of improvement. Across
the western part of the state runs the Apalachicola,
navigable for its entire length of 137 miles, and leading
up into the Chattahoochee and the Flint.

NORTH CENTRAL DIVISION,

Ohio.—The general assembly of Ohio recently au-
thorized the improvement of the Miami and Erie canal,
which extends from Toledo on Lake Erie to the Ohio
viver at Cincinnati. Previously an appropriation had
been made for the enlargement of the Ohio and Erie
canal between Cleveland and Dresden. The enlarged
canal will have & depth of 12 feet and & width on bot-
tom of 75 feet. The enlarged locks will be 300 feet
long by 28 feet wide and have a minimum depth over
the miter sill of 11 feet, The estimated cost of all these
improvements is §3,000,000.

TUnder date of August 21, 1907, Chief Engineer
Chatles E. Perkins wrote to the Bureau of the Census:

“The legislature of this state has had under consider-
ation for a2 number of years the improvement of its
canal system, which at last resulted in an act passed
April 25, 1904, ‘to provide for & continuing appropria~
tion for the improvement of the Northern Division
of the Ohio and Erie canal between Cleveland and
Dresden on the Muskingum slack-water improvement,
a distance of 150 miles.” (See Laws of Ohio,vol. 97, page
578.) This policy since that time has been directed to

‘the improvement of the entire Miami and Erie canal

between Cincinnati and Toledo, including whatis known
as the Sidney feeder, a distance for the main canal of
944 miles and for the Sidneyfeeder of 14 miles. * * *
The improvements will increase the hauling on the
canals,net tons per boat, from 70 to 113. The improve-
ment contemplates the restoration of the balance of the
Miami and Erie canal from Dayton to Toledo, as it was.
originally built, providing for a canal prism 5 feet deep
by 50 feet in width in the minimum between Dayton
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and Defiance, and 60 feet in width and 6 feet deep be-
tween Defiance and Toledo. The estimated cost for
improvement is practically $1,000,000 for the Ohio
canal between Cleveland and Dresden and $2,000,000
for the improvement of the Miami and Trie canal.”
The state has already made an appropriation of $706,-
000 for these improvements, besides a number of minor
appropriations for repairs to some of the old structures.

In a report urging the improvement of the canals,
the chief engineer of public works set forth the impor-
tance of the work as follows:

“The General Government, by act of Congress, has
practically recognized the commercial value of the
Muskingum river improvement from Marietta on the
Ohio to Zanesville, by the adoption of it as a public
work, and will undoubtedly -extend the improvement
north as far as Dresden or Coshocton, thus providing
and maintaining a waterway nearly half way across the
state; and as the improvement of the Ohio canal from
the terminus of the Muskingum improvement to Lake
Erie would form an integral part of that great water-
way and would be of joint utility with it, it would
appear that it would be advisable to improve this por-
tion of the Ohio canal, and by induction a favorable
decision can be reached regarding the entire canal
system. A cursory comparison of the commercial
possibilities of the Muskingum improvement below
either Coshocton or Zanesville with those of the Ohio
canal from those points to the lake, and with the com-
mercial possibilities of the Miami and Erie canal, with
its much greater population of the territory and its
more extensive industrial resources, would make the
argument for the improvement of the entire canal
system more forcible. In determining a future policy
to be adopted for the canals of Ohio, the fact should
not be overlooked that the Great Lakes bordering the
state of Ohio on the north and the Ohio river border-
ing it on the south, rank, in the magnitude of theit com-
merece, first and third, respectively, among the water-
ways and common carriers of the United States.” !

Indiana—At the time the Unifed States began the
work of improving the Wabash river the waterway was
badly obstructed by bars, accumulations of snags,
rocky reefs, and numerous secondary channels or cut-
offs, which lessened the flow of water through the main
channel. Navigation was impracticable except at
high stages of water. A lock and dam were built at
Grand Rapids by the Wabash Navigation Company in
1848 and a few improvements made at other places,
also by private enterprise; but as none was of a sub-
stantial character, they rapidly deteriorated and be-
came useless. The original project proposed the im-
provement of the river from its mouth to Lafayette By
the general worlk of snagging and dredging, by special
works at designated localities, and by the construction

Report of Chief Engineer of The Public Works of Ohio, 1903,
page 52.
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of a new lock and dam at Grand Rapids, which were
opened to navigation in 1893. .
Illinois.—The Chicago Drainage and Ship canal is
one of the most important canals opened to navigation
since 1889. This canal was built by the city of Chicago
for the purpose of giving that city proper drainage
facilities by reversing the movement of the water,
which formerly flowed into Lake Michigan through the
Chicago river, and turning a current from the lake
through the Chicago river to the Illinois river at Lock-
port, and thence to the Mississippi river. The canal
proper extends from Robey street, where it joins the
Chicago river, to Lockport,. a distance of 28 miles, and
with the 6 miles of the Chicago river from Robey street
to Lake Michigan this waterway has a total length of
34 miles. The minithum depth of the canal is 22 feet;

" its average width on bottom, 158 feet; and the average

width at top, 244 feet. The work was commenced in

- 1892 ‘and water was turned into the channel in 1900.

The controlling work, consisting of a bear-trap dam 160
feet wide, with a vertical play of 17 feet, and 7 sluice
gates, each 30 feet wide and having a vertical play of
20 feet, are located near Lockport. The canal cost
about $52,000,000, including rights of way; bridges, all
of which are movable structures; excavations, ete. It
has been proposed to Congress to make this canal a
commercial highway by inereasing the channel depth
of the Illinois and Mississippi rivers to 14 feet, with
locks for flests of barges from Lockport, the terminus
of the canal, to St. Louis. This, it is argued, would
afford through water transportation from Lake Michi-
gan to the Gulf of Mexico via the drainage canal, the
Illinois river, and the Mississippi river.  The Chicago
Sanitary District, which is the owner of the canal, offers
to turn it over to the Government as a part of the
greater project. s

The Illinois and Mississippi canal, which is being con-
structed by the Federal Government, was begun in
1892, and the 3 locks and 4.5 miles of canal around the
rapids of the lower Rock river at Milan were completed
and opened to navigation in 1895. This canal is to
extend from a short distance above Hennepin, via
Bureau Creek valley and over the summit to Rock
riverat themouth of Green river; thence by slack water
in Rock river to the canal at Milan, and from that point
to the Mississippi river at the mouth of Rock river.
The canal will be about 75 miles long, at least 80 feet
wide at the water surface, and 7 feet deep. There will
be 33 locks, each 170 feet long by 35 feet wide. There
will also be a feeder line 29 miles long. Up to the close
of the fiscal year 1906, $6,920,941 had been expended
on this project. With the completion of this canal in
1907 a 7-foot waterway has been afforded from the
Mississippi river to Lake Michigan via the Illinois and
Mississippi canal, the Illinois river, and the Chicago
Drainage and Ship canal.

Of the many projects now before Congress, that of a




‘CANALS AND OTHER INLAND WATERS. 221

14-foot waterway connecting Lake Michigan with the
“Mississippi river via the Illinois river, and thence to
St. Louis, a distance of about 365 miles, is one of the
greatest. It is proposed to canalize the Illinois river
from Lockport to Utica by 9 locks, 600 feet long and 80
feet wide, and 5 new movable dams, and to utilize the
open river from Utica to Grafton, at the mouth of the
Illinois river, by removing the 4 existing dams and
dredging a channel 200 feet wide on the bottom. At
Lockport the Illinois river will be connected with the
Chicago Drainage and Ship canal. At Joliet and
Marseilles there will be lateral canals each 3 mileslong.

Michigan.—A history of the St. Marys canal—now a
Tederal Government undertakinge—down to 1880 was
contained in the report on canals for the Tenth Census.
Since that report, however, the 2 old state locks have
been destroyed to make room for the Poe lock, which
was completed in 1897. This lock is 800 feet long, 100
feet wide, and has 22 feet of water over the sills. The
canal was lengthened from 1.02milesin 1880to 1.6 miles
in 1906. It has a depth of 25 feet. As a result of the
large increase in tonnage transported through this
canal the Fifty-ninth Congress authorized the con-
struction of still another lock. The new lock will lie
north of the Poe lock, will be 1,350 feet long and 80
feet wide, and will have a minimum depth of 24.5 feet.
A new canal approach is also to be constructed, which
will be from 260 to 300 feet wide. The estimated cost
is $6,200,000, of which $1,200,000 has already been
appropriated, with authority from the Secretary of
War to enter into contract for an additional sum not to
exceed $5,000,000.

Wasconsin.—The Fox and Wisconsin rivers are only
2 miles apart at Portage; one flows into Lake Michi-
gan and the other into the Mississippi. The head-
waters are connected by a short canal known as the
Portage canal. The Fox river is canalized from Lake
Winnebago to Green bay. The Sturgeon Bay and
Lake Michigan canal, extending from the bay to the
lake, is almost 13 mileslong. It was originally built by
a private company, but was assumed by the Federal
Government in 1893. 'The improvement of these and
other waterways in the state continues with little
interruption.

Minmesotaand North Dakota.—The Red River (of the
North) rises in Lake Traverse and, flowing north,
empties into Hudson bay. It was a steamer route
until railways were built, and has 2 feet of water below
Grand Forks, and 18 inches from Moorhead to Fargo.
Navigation is confined to short reaches north and
south of Grand Forks. The Minnesota river, Whic.h
empties into the Mississippi at St. Paul,is partly navi-
gable for from 40 to 80 miles above that city. A
writer suggests & great attificial waterway from
St. Paul up the Minnesota, through the two lakes and
down the Red River (of the North), to make the
Canadian waterway system a part of ours, and to offer

the Canadian wheat growers cheap transportation to
the mills and elevators of Minneapolis.!

Missouri—The improvement of the Missouri river
from Kansas City and St. Louis to a low-water depth
of 12 feet is deemed perfectly practicable. Govern-
ment engineers estimate the cost of a 14-foot channel
to be $20,000,000. If the river were improved with a
12-foot channel to Sioux City, Towa, the cost as esti-
mated would be $20,000,000 more. This work would
open a direct waterway to New York city via the
Mississippi, the deepened Illinois, the Chicago Drain-
age and Ship canal, the Great Lakes, and the Erie barge
canal. The Missouri river was first navigated by
steamboats in 1819, but commerce has been diverted
to other channels. There are signs of revival, how-
ever; a line of freight and passenger boats is making
regular trips between Kansas City and St. Louis.
Over $11,000,000 have been expended on the Missouri
river by the Federal Government. It is asserted that
no permanent good to navigation can be accomplished
by efforts in scattered localities; but no project for
the improvement of the river as a whole has yet been
adopted.

The White river in its original condition was much
choked by logs, snags, and drift in its Jower reaches in
Arkansas, and by shoals, bowlders, and snags in its
upper reaches above Jacksonport. The original proj-
ect of 1871 was to remove snags and similar obstruc-
tions, the improvement being subsequently extended
to Forsyth, the object being to obtain a channel 5 feet
deep at low water from the mouth at Newport, Ark.,
and 2 feet deep from Newport to Buffalo shoals. The
existing project for the improvement of the upper
White river by locks and dams is to provide slack-
water navigation from Batesville, Ark., to Buffalo
shoals, a distance of 89 miles, by 10 locks and dams,
the locks to be 175 feet long by 36 feet wide, with a
depth of about 4 feet, on the lower miter sills. Two of
these locks have been completed and are in operation.
The further construction of locks and dams on this
river is not considered desirable at the present time.
The head of steamboat navigation is Forsyth, 505
miles from the mouth of the White river.

SOUTH CENTRAL DIVISION.

Kentucky.—The Tennessee river is 652 miles long,
and is formed by the junction of the French Broad and
Tolston rivers, 4.5 miles above Knoxville and 188
miles above Chattanooga. It flows into the Ohio
river at Paducah, Ky., 464 miles below Chattanooga.
Together with its principal tributaries it forms a
system of internal waterways navigable by steamboats
for more than 1,300 miles. By means of training
walls, wing dams, and dredging, a low-water channel
3 feet deep is projected above Chattanooga to the

i Herbert Quick, “Inland Waterways,” in Putnam’s and the
Reader, May, 1908, page 194.
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mouth of the French Broad river.
nooga and Riverton, Ala., a lateral canal, 18 miles in
length with 11 locks, has been constructed around the
Elk river and Big Muscle shoals, A lock is being built
at Hales bar, about 33 miles below Chattanooga, and a
lateral canal 8 miles in length with 1 lock is under
construction at the Colbert and Bee Tree shoals, be-
tween Florence and Riverton, Ala. From Riverton to
Paducah, Ky., where the Tennessee empties into the
Ohio, a5-foot channel is being dredged.

The Cumberland river rises in eastern Kentucky,
flows in a tortuous course of about 688 miles through
eastern Kentucky, middle Tennessee, and western
Kentucky, and empties into the Ohio river near Smith-
land, Ky. = The project for the canalization of this
river contemplates the construction of 35 locks and
dams so as to afford 6-foot navigation from the mouth
of the Rockeastle river, 32 miles above Burnside, Ky,
to Smithland, a (hstance of 550 miles. Of these locks
and dams, 6 are to be at Smith shoals above Burnside;
22 between Burnside and Nashville, Tenn.; and 7
between Nashville and Smithland. Two of the locks
below Nashville and one above are completed. The
river is now canalized from a point 41.5 miles below
Nashville to 26 miles above. The estimated cost of
the entire work is about $10,000,000.

The Big Sandy river is formed by the confluence of
the Levisa and the Tug forks at Louisa, Ky., 26 miles
from where it empties into the Ohio river at Catletts-
burg, Ky. The accepted project for the improvement
of this river contemplates its canalization to Louisa by
means of 3 locks and dams. This project also includes
the canalization of Levisa Fork up to Pikeville, Ky.,
86.5 miles above Louisa, by means of 10 locks and
dams, and Tug Fork up to Pond creek, Ky., 27 miles
above Louisa, by means of 8 locks and dams. The 3
locks and dams on the Big Sandy river below Louisa
are now in operation, and the first lock on each of the
two forks is under construction. The estimated cost
of this project is about $5,000,000.

The Kentucky river empties into the Ohio river at
Carrollton, Ky., about midway between Cincinnati and
Louisville. From 1835 to 1839 the state of Kentucky
improved the stream by constructing 5 locks and dams,
which afforded slack-water navigation for about 95
miles from its mouth. In 1880 jurisdiction over this
river was ceded to the Federal Government, and the
accepted project for its improvement was to extend
6-foot slack water from its mouth to the Three Forks,
a distance of about 261 miles, by the rebuilding of the
old state locks and the construction of ¢ additional
locks. Of this work, the old locks have been rebuilt
and 6 new locks constructed and put in operation.
Navigation now extends to Irvine, Ky., about 226
miles from the mouth.

The Green river empties into the Ohio river about
midway between Evansville and New burg, Ind. The
Barren river empties into the Green river about 145

Between Chatta- | miles above the mouth of the latter stream.

. ered the head of navigation.
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The state
of Kentucky improved these streams, during the period
from 1833 to 1841, by constructing 4 locks and dams
on the Green river and 1 lock and dam on the Barren
river, which work permitted continuous navigation
from the mouth of the Green river to Bowling Green,
Ky., on the Barren river, a distance of about 175 miles.
In 1888 the Federal Government assumed control, and
in accordance with the accepted project rebuilt the 5
old state locks and constructed 2 new locks on the
Green river. The completion of this work permits
through navigation for boats not exceeding 5 feet, draft
from the mouth of the Green river to Mammoth Cave,
Ky., a distance of about 193 miles, and to Bowling
Green, Ky., on the Bagen river, a distance of about 175
miles from where the Green river empties into the Ohio
river, and affords transportation facilities to the rich
mineral district bordering on these streams. Slack-
water navigation can be extended to the mouth of Lit-
tle Barren river, about 50 miles above Mammoth Cave,
by the construction of 6 more locks and dams, and to
Ray’s Fork on the Barren river, about 24 miles above
Bowling Green, by means of 2 additional locks and
dams.

The Rough river empties into the Green river af
Livermore, Ky., about 70 miles above the mouth of that
river. Shortly after the Civil War the Rough Creek
Navigation and Manufacturing Company built a lock
and dam about 7 miles above Livermore which afford-
ed slack-water navigation throughout the year to Hart-
ford, Ky., about 29.5 miles above the mouth of Rough
river. When the Federal Government undertook, in
1894, the construction of a lock on this stream, the old
lock and dam had been abandoned and were com-
pletely in ruins. While the accepted project for the
improvement of this river contemplated only the
extension of slack-water navigation to Hartford by the
construction of one lock and dam, which were com-
pleted and in operation in December, 1896, the im-
provement could be extended to Green s Dam, ‘81
miles from the mouth, by the construction of 4 adch-
tional locks and dams.

Alabama.—The Black Warrior, Warrior, and Tom-
bigbee rivers, together with the Mobile river, connect
the Warrior coal fields with the Gulf of Mexico. The

i Black Warrior is formed by the junction of the Mul-

berry and Locust forks, 46.5 miles above Tuscaloosa,
where the name changes to Warrior river. The War-
tior river flows into the Tombigbee river about 1 mile
above Demopolis, which is 185 miles above the mouth
of the Tombigbee river. The total length of these
rivers from ) \Iulberry and Locust forks to the mouth
of the Tombigbee river is about 365 miles. Previous
to improvement the Tombigbee river was nav1gable
for light-draft vessels to Demopolis for about nine
months annually, and the Warrior to Tuscaloosa for
about four months annually. Tuscaloosa was consid-
Rafts and flatboats were
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brought down the Black Warrior river on floods, but
there was no other navigation on this stream. The
improvement of the Tombighee began in 1872, under
a project for the removal of snags, logs, and other

obstructions, with a view to obtaining a channel of an-

available depth of from 3 to 4 feet. Work was carried
on under this and modified projects for a number of
years, During the progress of the work it became
apparent that this method of improvement was inade-
quate, as a greater depth was demanded for the trans-
portation of coal from the Warrior fields to the sea.
In 1884 a 6-foot slack-water project wasinaugurated for
the Black Warrior river in the vicinity of Tuscaloosa.
This project has been gradually extended, and now em-
braces the Tombigbee river from its mouth to Demop-
olis, the Warrior river from Demopolis to Tuscaloosa,
and the Black Warrior from Tuscaloosa to Mulberry
and Locust forks. Upon the Tombigbee river the 3
required locks have been partially constructed, and of
the 6 locks planned for the Warrior river, 3 have been
completed and the balance are under construetion, Of
the 11 locks required upon the Black Warrior river, 4
have been completed and 2 more are under construe-
tion. The Fifty-ninth Congress appropriated $350,000
toward the completion of the improvements on these
rivers and gave the Secretary of War authority to
enter into contracts for a suninot to exceed $1,842,000,
to be hereafter appropriated.

At the Muscle Shoals canal a railroad nearly 15
miles in length is operated in connection with its
maintenance. A bucket dredge is kept on the canal
to remove bars as fast as they are formed by the
inrush of 15 streams.

Mississippi.—The rivers, harbors, and passes of the
state have been improved regularly, but there are no
canals or canalized rivers.

Louisiana and Arkansas—The mouths of the Mis-
sissippi furnish a notable system of internal waterways.
The principal stream has a depth suitable for ocean
shipping for hundreds of miles, or to the mouth of the
Red river. There are also bayous stretching to the
westward through plantations where steamers can load
with sugar cane, rice, cotton, ete. A number of private
ship canals are also a part of this system of inland
communication. One of these is the Barataria and
Lafourche canal, known as the company's canal. It

extends from the Mississippi opposite New Orleans to

the Atchafalaya river at Morgan City, running through
5 parishes and crossing or connecting with 23 navi-
gable streams or lakes. Several of the bayous and
rivers of the state are under improvement by the Fed-
eral Government.

The improvement of the Ouachita river by the
United States commenced in 1871. At that time
navigation was much obstructed at all stages, and the
greater part of the river was navigable at low water.
The project of 1871 contemplated temporary improve-
ment from Trinity, La., to Arkadelphia, Ark., by re-

- moval of snags, etc., and by dredging the worst bars.
32576—08——16
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In 1872 a project was adopted for locks and'dams to
give a depth of 4 feet from Trinity to Camden, Ark.,
but this project was abandoned two years later. The
project under which work continued after 1874 con-
templated the removal of obstructions below Camden,
Ark. The 56 miles known as Black river, below Trin-
ity to Red river, La., were added to the project in 1884.
The existing project, besides including a continuation
of the snagging work, contemplates the construction
of 9 locks and movable dams, to afford a navigable
depth of 6.5 feet from the mouth of Black river, La.,
upstream to a point 10 miles above Camden, Ark., a
distance of 360 miles. The rivers and harbors act of
June 13, 1902, authorized the building of a lock and
dam near Monroe, La., 183 miles above the mouth of
the river, and a lock and dam near Roland Raft, Ark.,
238.5 miles above the mouth. At moderately high
stages, or for 6 or 7 months of the year, New Orleans
steamboats ascend the river to Camden, Ark.; at me-
dium stages they run to Monroe, La.; but during the
periods of low water Harrisonburg, La., is considered
the head of navigation. The commerce of Ouachita
river and its tributaries is considerable and consists of
shipments of cotton, cottonseed, lumber, staves, saw
logs, and miscellaneous articles, with return freights
of general merchandise and plantation supplies. Most
of the cotton is shipped to New Orleans, and large
quantities of staves for export are sent to that city.
Texas—The 25-foot ship canal from the Gulf to

Port Arthur, called the Port Arthur canal, was opened
in 1899, and is now in charge of the Federal Govern-
ment, having been transferred to it by the canal com-
pany in 1906. The Galveston and Brazos canal,
bought by the United States in 1902 of the navigation
company owning it, is 29.5 miles long and has a ruling
depth of 3 feet. The Government has already made
estimates for a great inland waterway from the Rio
Grande to the Mississippi river at Donaldsonville, La.
Thefigures are: Aransas Pass to Pass Cavallo, $65,850;
Brazos river to Galveston, $141,528.80; Franklin to
Mermentau river, $289,292—a total of $496,670.80.
Thesection Donaldsonville to Franklin is already under
improvement. Another work already begun is the
construction of -an inland waterway along the coast.
“The object of the improvement s to obtain and main-
tain a navigable channel depth of 5 feet in a canal
along the coast of Texas, underlying the lagoons lying
between the islands and the mainland. The improve-
ment will develop alight-draft inland navigation which
will afford cheap transportation by light-draft steam-
ers and barges on the coast country of Texas. More
and larger boats with auxiliary gas engines have been
built to utilize the improvement. Most of the points
to be reached are settlements which railways can not
afford to develop, but the improvements are of greater
importance to their commercial life.”” *  The localities

! 1Report of the Chief of Engineers, U. 5. Army, 1907, River and

Harbor Improvements, Part 1, page 443. ~
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to be improved are West Galveston bay and Brazos
River canal; the channel from Aransas Pass to Pass
Cavallo, including the Guadalupe river to Vietoria;
and Turtle Cave channel and Aransas Pass to Corpus
Christi. Many of the larger rivers of the state have
been improved, one of the principal projects under way
being the deepening and canalization of the Trinity to
Dallas, 511 miles from its mouth, thus affording a navi-
gable waterway which will almost reach the northern
border of the stute,

The Morris and Cummings canal is under private
ownership. It extends from Corpus Christi bay to
Aransas bay, a distance of 9 miles, and has a depth
of from 6.5 to 10 feet. :

WESTERN DIVISION,

Washington.— Eighty miles of the Columbia river are
under improvement, between Wenatchee and Bridge-
port, and there are plans for further improving parts
of the Okanogan and the Pend d’Oreille rivers. The
county of King in 1906 voted a bond issue of $500,000
to induce the United States to join in the work of

constructing a canal, with a depth of 25 feet at low |

water, connecting Puget Sound with Lake Washington.
March 13, 1907, the legislature created a local assess-
ment district and empowered it to raise money by
taxation to aid in the construetion, the money to be
expended under the direction of the United States
engineer officer. In addition to the payments for
the right of way, these sums will provide $1,500,000
toward the expense of construction.

Oregon.—The Columbia river forms the boundary
between Oregon and Washington in the lower 330
miles of its course. For ships crossing the bar at the
mouth of the Columbia river the head of deep-sea
navigation is Portland, Oreg., 12 miles up the Willa-
mette river, which empties into the Columbia river
98 miles from its mouth. Vancouver, Wash., is
Iocated on the Columbia river about 5 miles above
the mouth of the Willamette river, and channel dredging
has furnished low-water navigation to that city for
ships drawing 20 feet of water. At the Cascades, 160
miles from its mouth, where the Columbia river passes
through the Cascade mountains, it is contracted into
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the narrow width of & gorge with steep slope and swift
current. The improvement at this place by the
i Federal Government resulted in the construction of
"2 locks, with a Jow-water depth of 8 feet over the
miter sills, which were opened to navigation in 1896
and enabled vessels drawing not more than 8 feet of
water to proceed up the river to The Dalles, about 210
wmiles from the mouth. From the foot of The Dalles
rapids to Celilo falls, 12 miles upstream, navigation
is completely obstructed by reason of the gorged
condition of the channel, obstructing rocks, and
powerful currents and eddies. The accepted project
for the improvement of this stretch of the river pro-
vides for the construction of a canal about 8.5 miles
long, 65 feet wide on bottom, and 8 feet deep, with
locks 300 feet long and 45 feet wide, at an estimated
cost of gbout $4,000,000. Construction work for this
undertaking has been commenced, and when the work
is completed through navigation will be possible for
light-draft boats to beyond Lewiston, Idaho, 149
wiles above the mouth of the Snake river, a tributary
of the Columbia river. A portage railroad was built
and is now operated by the state around the falls and
rapids, between The Dalles and Celilo.

The Willamette River canal at Oregon, City belongs
to the Portland General Electric Company, is about
3,500 fect long, and connects the upper and lower
river, heretofore made impassable by falls,

California.—From 1875 to June 30, 1907, the
Federal Government expended $878,749 in improving
the Sacramento and Feather rivers. The former is
navigable from Sacramento to Red Bluff, 262 miles.
The Feather river is navigable for gasoline boats and
launches from its junction with the Sacramento to
Marysville. The San Joaquin river is also being im-
proved. At high water hoats go occasionally to
Firebaugh, 300 river miles above Stockton. A canal
is to be cut to divert the waters of the Mormon channel
into the Calaveras river, but the city of Stockton
must furnish the right of way. The canalization of
the Sacramento and the San Joaquin is suggested as
part of a plan to furnish an inland waterway from
the upper to the lower part of the state,
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